January, 190. AMERICAN ENGINEER AND RAILROAD JOURNAL. 1 














AMERICAN 
ENGINEE R 
RAILROAD JOURNAL. 


JANUARY, 1900. 











CONTAN TS. 


Page Page 
1 | Education of Machinists, Fore- 
— and Mechanica! Engi- 


ILLUSTRATED ARTICLES: 
The Crewe Works, L. & N.W.Ry. 
‘Flexible Staybolts 


80,000 Pound Car, H. V. R 5 tne 
erevernant in Driver Brakes.. 6 Heavy i Trains and Locomotive ; 


Soren «Me Boilers on Testing — 


Plants. 
2 Rail Washer Tests 
Locomotive Kducation 
Water Tube Boilers 
Navy 
American Society of Mechanical 
PIINBORD 550 6.6 00 ones 
Mechanical Plant of Boston 
Union Station 
Of Bag, Titles on Drawings .. 
Oil Engine Performance. 


EDITORIALS: 


8 | Master Mechanics Wanted 
Locomotives, 


Webb 
The Staybolt Question 
iagharatety Tests of Locomotive 


hag Stress Due to Impac 
. Class Bl hom on 
Gast” Steel Body Bolster 


in the 


An Air Lift Pum 27 
Remington Billing Attachment. 28 


MISCELLANEOUS ARTICLES : 


Engineering in the Navy 
Staybolt Progress 

— Speeds on the 
Sevelopasent of the Steel Car... 


Paying for Work Done..... 











AN AMERICAN OBSERVER ABROAD.* 
IV. 


THE CREWE WORKS. 
London & Northwestern Railway. 
By W. F. M. Goss, 

Professor of Experimental Engineering, 


Purdue University, Lafayette, Ind. 


The works of the London & Northwestern Railway at Crewe 
extend over an area of one hundred and sixteen acres, of 
which thirty-six are under roof. Within the works six thou- 


tirely a new creation, while the latter has been gradually 
brought to its present state from the small beginnings of 
nearly sixty years ago. Horwich, therefore, has the advantage 
of a more orderly arrangement, but Crewe is still the more 
extensive, and conducts a greater diversity of operations. Its 
forty or more shops include, besides those especially devoted 
to the construction and repair of locomotives and cars, others 
which serve in the production of various supplies and materials 
for the several departments of the road. 

A rail-mill produces all rails needed for the tracks, work at 
the time of my visit being upon a 105-pound section rolled in 
lengths of 60 feet. The spring-steel used at Crewe, of which 
large quantities are required for the long flat springs of 
English cars, is all manufactured within the works. A fine 
shop, presenting a large unobstructed floor, and having a 
machine equipment near at hand, is employed upon switch, 
crossing, and special track work, while a neighboring depart- 
ment turns out great quantities of interchangeable equipment 
for switch and signal towers. 

A general machine-shop bu_lds machinery for water-stations, 
new shop-tools of up-to-date design, cranes of various types 
for freight stations, baggage-lifts for passenger stations, high- 
speed steam engines for driving dynamos direct-connected, 
and makes repairs on the machinery of the company’s tug- 
boats and steamers. I found this shop well filled with new 
work in great variety. 

The massive steel castings of a powerful hydraulic press 
designed for steel forging occupied the heavier machines, and 
the parts of a large lathe were being assembled on the erecting 
floor. All castings, whether of iron or steel, are products of 
the works. 

Another department makes dynamos and the smaller elec- 
trical fixtures and supplies needed for crane work, and for 
station lighting. Out of doors an extensive brick yard is oper- 
ated, the product of which is entirely consumed along the 
line, and in a corner of the pattern-shop, which is railed 
off from the rest of the room, most excellent wooden arms 
and legs are made for employees of the road who have suf- 
fered mutilation in its service. 

It was impossible in a single afternoon for one to see even 
the external form of so large an establishment, but my under- 











Four-Cylinder Compound Locomotive—London & Northwestern Ry. 
Cvlinders, High Pressure. 15 Inches; Low Pressure, 20% Inches by 24 Inches Stroke. 
Balanced on the Strong System. 


sand men find employment, and behind all and in all is the 
vigorous personality of the well-known Chief of Motive Power, 
Mr. F. W. Webb. 

My trip to Horwich, concerning which I have already writ- 
ten, had prepared me for Crewe, for a similar business con- 
ception underlies both establishments. But the former is en- 





*For previous article see Vol. 73, page 375. 


standing is that so far as is practicable, all manufactured 
articles needed by the various departments of the road are 
made at Crewe under the direction of the locomotive depart- 
ment, the value of materials supplied by this department to 
other departments of road amounting in round numbers to 
$4,000,000 a year. 

An interesting feature of Crewe is its immense banks of 
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coal. The explanation is that the road uses somewhat more 
than a million tons of coal a year, that the possibility of 
strikes at the mines makes delivery at a constant rate so 
uncertain that a large supply must always be carried. The 
piles are formed within retaining walls constructed of the 
larger blocks of coal, with sufficient care to give a regular 
outline and a smooth exterior surface. They rise to a height 
of eight or ten feet only, and extend along the lines of track 
from which the coal was delivered. All are without covering. 
Similar but smaller piles are to be seen at intervals along 
the road, and when near stations the exterior walls are not 
infrequently decorated with a coat of whitewash. 

Mr. Webb has 2,800 locomotives, the heavy repairs upon 
which are made at Crewe. Many very old engines are still in 
service, and consequently there is a large number of different 
types to be cared for. Seven hundred engines, however, have 
similar cylinders and similar boilers. The boiler shop contains 
long rows of repaired boilers, ready to go out on any engine 
of the class for which it is standard. Other details have in 
some cases been standardized to cover a still greater number 
of engines; for example, it is said that, “there are but two 
eccentrics on the whole road.” 

The new work in progress includes an installment of heavy 
simple engines, and an installment of four-cylinder compounds, 
the two classes being quite similar except as to cylinder ar- 
rangement and the details depending thereon. 

These locomotives in common with the new engines of the 
Lancashire and Yorkshire, to which I referred in a previous 
letter, have a “center frame” which in its present form at least, 
constitutes a new element in locomotive design. The center- 
frame is a deep cast-steel member, extending longitudinally 
from the cylinders to a cross-brace back of the main axle. 
Its purpose is to provide support for a third bearing on the 
crank-axles, for which the straight portion between the cranks 
serves as the journal. With the addition of this bearing, the 
full length of the crank axle, except that portion which is 
taken by the wheels and the webs of the cranks, is utilized 
as journal surface, a condition made possible by the use of 
the Joy valve-gear and the consequent absence of eccentrics. 
The center-bearing is not allowed to carry any considerable 
portion of the weight of the engine, but is designed chiefly 
to resist the thrust of the cranks. 

Nothing which I saw at Crewe interested me more than 
the new compounds, which are referred to by Mr. Webb as 
locomotives of the “Black Prince” class. I was especially 
fortunate in seeing a half-dozen of them coupled together, 
which had been pulled out fresh from the shops for the inspec- 
tion of the directors, and a very fine and business-like pro- 
cession they made. They are not large engines, as Americans 
measure size, but they are more powerful than any previously 
existing type on the London & Northwestern Road. The wheel 
arrangement is that of the “American type,” the four coupled- 
wheels having a diameter of 85 inches, and the four truck- 
wheels a diameter of about 50 inches. There are two 15-inch 
high-pressure cylinders outside of the frame and-two 20%-inch 
low-pressure cylinders inside of frame, all of 24-inch stroke. 
The cranks on the axles are opposite those in the wheels, -thus 
making possible a perfect balance of the reciprocating parts, 


the whole arrangement, so far as cylinders, cranks, and-reécip- . 


rocating parts are concerned, being similar to that of the 
Strong, balanced, compound locomotive which was tested at 
Purdue two years ago, and with which the readers of the Amer- 
ican Engineer are familiar. 

The Joy valy e-gear of the engines of the “Black Prince” class 
takes its motion from the low-pressure connecting rod and 
communicates directly with the low-pressure valve-spindle, 
all as in simple engines. But the low-pressure valve-spindle 
is extended through the front of the valve-box where it con- 
. nects with a rocker which serves to transmit motion to the 
high-pressure valve-spindle. Thus the valves of the outside 
cylinders are driven from the motions of the inside cylinders. 
Comparing the new compound with the highest development 


_hundred. 


-eter, and ‘all staybolts are spaced 4 inches centers. 








of the Webb three-cylinder compound, which is represented 
by the class to which belongs the “Empress Queen,” exhibited 
at Chicago in 1893, one finds that the engines are quite similar 
in several important respects. They have the same diameter 
of drivers and practically the same cylinder volume. The new 
engine is, however, designed for a pressure of 200 pounds, 
which is 25 pounds more than is carried by the “Empress 
Queen,” and it is probable that its boiler has a greater area 
of heating surface, though judging from appearances alone 
the increase is not great. Since the new engine with dimen- 
sions but little increased as compared with those of an older 
type is regarded as much more powerful than any of the 
previously existing types of the road, it is evident that the 
designer attaches no small significance to those features of the 
four-cylinder compound which are new to his practice. 

The English, generally speaking, are not now interested in 
the compound problem, but the vigor with which Mr. Webb 
has labored in its development has been uninfluenced by any 
lack of sympathy which he may have encountered. He began 
his experiments twenty-one years ago, and three years later 
built at Crewe his first three-cylinder compound, a type now 
generally known by his name. The number of compounds was 
soon after increased to thirty. Following this first lot there 
appeared at various intervals between 1882 and 1899 five other 
lots of from ten to eighty engines each, making the total num- 
ber of compounds now in service one hundred and eighty, dif- 
ferences in the engines of the several lots representing progress 
in design, or being in response to the requirements of different 
classes of service. The twenty, four-cylinder engines now in 
process of erection will increase the number in service to two 
In a paper before the June meeting of the Institution 
of Civil Engineers, Mr. Webb describes his various types and 
testifies as to their satisfactory performance in service. 








FLEXIBLE STAYBOLTS. 





By F. W. Johnstone. 





Superintendent Motive Power and Machinery. 
Mexican Central Railroad. 





I have for a long time been working on the staybolt prob- 
lem and consider it very important. 

The small blue print under date of Sept. 7th, 1899 (Pigs. 1 
to 4) represents the flexible staybolts as we are now applying 
them to locomotives on this road. We use very bad water on 
some sections of this road and the number of broken staybolts 
discovered each month is simply enormous. In one lot of 
nine engines running in a hard-water district we renewed 1,114 
broken staybolts during the three months of August, Septem- 
ber and October, 1899. All of our engines are inspected every 
thirty days; and broken -staybolts are renewed immediately 
after the inspection has been made. These nine engines are 
all comparatively new, having been -built since the spring of 
1897. -They were built by One of the best locomotive works 
in the United Statés and the best known grade of staybolt iron 


“was used. -The staybolts are % inch in diameter except the 


four upper rows on the side sheets, which are 1 inch in diam- 
These 
enginés carry 180 pounds of steam. 

I estimate that we will have to replace more than 20,000 
staybolts during the year 1900. Some of these bolts, which 
are easy of access, can be put in at a cost not to exceed $1.00, 
while others will cost $10.00 apiece, due to the labor of taking 
down and replacing such parts as the reverse lever quadrant, 
springs and spring rigging, etc. This matter of broken stay- 
bolts has become so serious that we were obliged to devise 
some method of reducing the cost of renewals and avoid throw- 
ing the engines out of service every thirty days to make these 


_ renewals, and we have settled upon these flexible staybolts as 


the remedy for the evil. Not one staybolt out of five thou- 
sand is found broken next to the firebox sheet; they are invari- 
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ably found broken just at the inner edge of the outside sheet, 
and if we can make this portion of the staybolts flexible so 
that the bolt can adjust itself to the expansion and contraction 
of the firebox sheet, we shall overcome the difficulty of broken 
staybolts, and I believe we have accomplished this end. We 
have put a number of these staybolts in service and are put- 
ting them in every day, especially when renewing staybolts 
in the upper rows, as we find the largest number of them 
broken in the upper front and back corners in the side sheets, 
although we find broken staybolts distributed all over the 
firebox, even in comparatively new engines. Our ~ present 
method of manufacturing these staybolts is as follows: 

We use mild steel in bars 1% inch diameter, a piece 1% inch 
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long is cut off of this bar and one end roughly hammered 
into a square, Fig. 1. These plugs are then put into a jig and a 
hole 1% inch in diameter by % inch deep, drilled in the end. 
A number of the plugs are then heated together in a fur- 
nace, and as we have no drop hammer we use one of our 
steam hammers for forming the plug. The die, Fig. 5, in 
which the plug is formed, is placed upon the anvil of the steam 
hammer. The heated plug is dropped into the top of the die 
and a punch, Fig. 6, which is already inserted in the guide 
or holder, Fig. 7, is placed over the die, and one blow of the 
hammer finishes the plug in the form shown in Fig. 2. We 
find it necessary to put two handles on the punch guide, as it 
was too heavy for one man to handle. 

The staybolt proper has a ball formed on the end in an 
ordinary bolt-heading machine; the thread on the other end 
of the staybolt is cut in an ordinary bolt cutter; as the stay- 
bolt is free to revolve in the plug, there is no necessity of 
the thread on the staybolts being cut in unison with the 
thread on the plug. The staybolt is then put into a chuck 
fitted to a small lathe, the tool rest of which is so arranged 
as to revolve around a pin immediately under the center of 
the ball. The tool post is fed up against a stop, and then 
the tool is moved around in a semi-circle by a hand lever. This 
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turns the ball on the end of the staybolt perfectly true and 
does the work very rapidly. The next process is to heat the 
plugs, as shown in Figure 2, and crimp or close them down 


around the ball on the end of the staybolt. At present we 
are crimping the plugs by hand, using a light flatter and light 
sledge, but we have designed a machine for doing this crimp- 
ing by power, and when this is perfected the closing will 
be done by cheap labor. The last process is to cut the thread 
on the plug. This is done in a lathe, the thread being finished 
by running a solid die over the plug. The whole process of 
manufacturing these staybolts is done by cheap labor, and the 
cost of labor for manufacturing a complete staybolt does not 
exceed nine cents in gold. 

I have made several tests of these staybolts and find that 
when the plug is screwed through the plate until the inside 
edge of the plate is opposite the center of the ball so that 
the plate offers no re-enforcement to the plug, it requires more 
than 20,000 pounds to pull the ball out of the plug. Where 
the plug is screwed into the plate, as shown in Fig. 3, the 
plate re-enforces the plug to such an extent that the bolt breaks 
under a strain of from 28,000 to 30,000 pounds without even 
loosening the ball in the plug. As these staybolts have to re- 
sist a strain of only about 3,000 pounds in service, we find that 
the staybolt has a factor of safety of from six to ten, and is 
therefore perfectly safe. 

In tapping out the holes in applying these staybolts we 
use a hollow tap for wwe outside hole, inserting a rod to guide 
the tap. In tapping the hole in the firebox sheet, where we 
find it necessary, we use a bushing on the outer end of the 
tap simply to guide the tap, and as there is no necessity for 
having the holes tapped in unison with each other, they can 
be tapped separately and there is no danger of stripping the 
thread on either end of the staybolt. 

In applying the staybolts, one man screws in the plug from 
the outside, while another man on the inside of the firebox 
turns the staybolt. The plug and staybolt are free to adjust 


themselves to the threaded holes in the two sheets, and are ~ 


readily screwed into place. After the end of the staybolt is cut 
off on the inside of the firebox it is hammered over in the 
usual way, a holding-on bar being placed against the back 
of the plug on the outside of the firebox. 

In Fig. 9 is shown our standard crown stay. This consists 
of a through bolt with a button head under the crown sheet, 
a spacing piece formed of 1-inch gas pipe between the crown 
sheet and the shell of the boiler, and a cap nut screwed on 
the upper end of the stay with a copper washer under the 
nut. We have a number of Belpaire fireboxes, which have 
been running for several years, equipped entirely with these 
crown stays, and we find them by far the most satisfactory 
arrangement of crown stays we have ever tried. When it 
becomes necessary to remove one or more of these stays for 
the purpose of straightening the sheet, we take them out in 
a few minutes, make the necessary repairs and replace the 
same bolts. Heretofore we have used sling stays in the four 
front rows, allowing some flexibility to accommodate the ex- 
pansion of the flue sheet, but as these sling stays occupied 
so much of the space, we found it impossible to get at the 
crown sheet from the barrel of the boiler for the purpose 
of scraping off mud and scale which accumulates on the top 
of the sheet. To overcome this difficulty we have devised a 
flexible crown stay, as shown in Fig. 8. These flexible stays 
take the place of the four rows of sling stays, and we are 


now getting some locomotives built by the Baldwin Locomo- 


tive Works in which the four front rows, two back rows and 
two rows on either edge of the crown sheet are equipped 
with these flexible stays, Fig. 8, all the rest of the stays 
being of the rigid form, as shown in Fig. 9. 

Referring to Fig. 8, it will be seen that we use a spacer 
formed of 1-inch gas pipe, a washer resting on the top of this 
spacer and a nut screwed down firmly on the top of the 
washer. This insures a proper fit between the button head of 
the crown stay and the under side of the crown sheet, but 


it will be seen by the construction of this crown stay that 
the sheet is free to expand upward, carrying the crown stays 
with it, as in the case of the sling stays, and when the boiler 
has become warmed up and the steam pressure has accumu- 
lated, the outer sheet expands and the washer seats itself 
on the shoulder provided in the bushing. This crown stay 
is also readily removed and renewed without having access 
to the inside of the boiler. 

Figure 10-shows the radial stay which we propose to use 
in the construction of wide fireboxes. The principle is ex- 
actly the same as in Fig. 9, but we introduce the bushing, E, 
and form a steam joint with the copper washer between the 
cap nut, D, and the bushing, E. Figure 11 shows the style 
of cross stay that we have adopted. In trying to design a 
cross stay which could be readily removed and replaced with- 
out destroying the ends of the stay or the threads in the 
boiler plates when it becomes necessary to clean the crown 
sheet, we designed a number of different styles of these cross 
stays and submitted them to Mr. Vauclain of the Baldwin Loco- 
motive Works, as we wished them introduced into the engines 
now being built by these works for this company, and upon 
the last suggestion by Mr. Vauclain we have now got it down 
to its present form and feel satisfied that it will answer all 
of the requirements. It will be seen that this cross stay 
can be taken out and replaced without removing the crown 
stays, or having access to the interior of the boiler. 

The process of introducing this stay is as follows: First, 
sciew in the bushing, F; second, screw the cross stay iuto 
the bushing, F; third, screw in the bushing, G; fourth, back 
ott the cross stay until the collar is against the bushing, G; 
uith, screw on the cap nuts, DD. 

‘‘wo fireboxes, one a Belpaire, and the other wide, were 
designed so that a comparison could be made on the same 
class of engine and the cost obtained, with the view of in- 
troducing some of the wide fireboxes for trial on this road. 
‘these boilers give examples of the application of the crown 
stays above described. By referring to the wide firebox, Fig. 
12, it will be seen that the four center rows of crown stays 
are exactly like Fig. 9, tapering copper washers being used 
under the cap nuts, and the other ten rows on either side 
of these four rows are provided with crown stays as shown 
in Fig. 10. With this arrangement we have a firebox practically 
equipped with flexible stays, and we may feel reasonably 
assured of having no reports of broken staybolts in boilers 
of this construction. The only rows of ordinary screw stay- 
bolts in the side sheets are down close to the mud ring. There 
is little probability of these giving trouble, due to the re- 
duced amount of expansion in so short a distance, but should 
these staybolts and those in the throat sheet and back head 
give any trouble in service we would renew them with the 
flexible staybolts first described, and we would have a boiler 
with the firebox perfectly stayed and yet flexible in all direc- 
tions. Such a firebox should not develop cracks as readily 
as with the ordinary system of staying; certainly we should 
feel no uneasiness as to the safety of this boiler, and in these 
days of high boiler pressure that is a very important consid- 
eration. 








Mr. Edwin M. Herr has been appointed General Manager 
of the Westinghouse Air Brake Company. He has been Assist- 
ant General Manager since he left the Northern Pacific as Su- 
perintendent of Motive Power. He has instituted a number of 


extensive improvements in the manufacture of the air brake 


equipment and is engaged upon the application to the air 
brake business of the principles which made his success in 
railroad work. This is a pleasing recognition of his value, and 
the result will doubtless be to relieve Mr. H. H. Westinghouse, 
Vice-President, of many of the details of the affairs of the 
company. Mr. John F. Miller has been appointed Assistant 
Secretary. 
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36-Foot 80,000-Pound CoaliCar with Siding Outside of the Stakes and Simplex Bolsters. 
Hocking Valley Railway. 


36-FOOT 80,000-POUND COAL CARS. 





Hocking Valley Railway. 





S. S. Stiffey, Master Mechanic. 





These cars are of wood, and are arranged to give large cubical 
capacity by placing the sideboards outside of the stakes. Their 
weight is 29,000 pounds. 

In designing large capacity cars it is a problem to obtain 
sufficient cubical capacity: without increasing the length more 
than is desirable or increasing the height of the sides to such 
an extent as to be inconvenient in loading and unloading. 
Therefore the construction here described undoubtedly offers 
several advantages. 

In this design Mr. Stiffey was confined to a certain height 
and to the length of sills of the cars of 60,000 pounds capacity 
which were in use previously. To meet these conditions the 
number of longitudinal sills was increased from six to eight 
and large stakes were used, with sufficient width to extend a 
toe down against the inside face of the side sill. To prevent 
the side sills from rolling out under the strain which terids 


to bulge the sides of the car, two %-inch tie rods are intro- 
duced nearly over the needle beams and across the car near 
the floor line, the effect of which is to tie the side sills together 
at the top. 

The principal reason for introducing two additional sills was 
to prevent the floor from crushing down when hydraulic press- 
ure is applied to the sides of the cars to clamp them to the rails 
during the operation of dumping on the Brown Hoisting and 
Conveying Machine Company’s machine at the docks where the 
cars are placed in cradles and turned over bodily in unloading. 

The length of the car over end sills is 36 feet, the width 
inside the box is 9 feet 4 inches, and the height of the sides 
is 3 feet 7 inches. By means of the arrangement illustrated 
the original capacity of the 60,000-pound cars, which was 870 
cubic feet 1,242 cubic inches, has been increased to 1,191 cubic 
feet 792 cubic inches, these measurements being taken with 
the assumption that the cars are level full. 

The truck which was designed for this car is also illustrated 
in the engravings. There are now 2,500- of these cars in service 
and Mr. Stiffey states that they have brought out many favor- 
able communications from people interested in increasing the 
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capacity of coal cars. These cars are equipped with steel bol- 
sters. The Simplex bolsters were applied to 2,000 of them, as 
shown in the engravings, and the remainder have bolsters 
made by the Pressed Steel Car Company. The cars have the 
M. C. B. 5 by 9-inch axles and M. C. B. springs. The malleable 
castings were made by the Dayton Malleable Iron Company, 
including the Dayton malleable iron brake lever, Dayton brake 
wheel and the Hoey draft rigging. It should be stated that 
the bolsters were designed to carry the cars free of the side 
bearings... 








_A GREAT IMPROVEMENT IN DRIVER BRAKES. 





The clumsiness and unnecessary weight of the usual driving 
brake attachments to locomotives is shown in an almost 
startling way by a glance at a well. designed arrangement, 
and it seems strange that the improvement was delayed so 
long. It surely was needed badly enough. In this case, the 
air brake has been considered, as it ought to be, as an integral 
part of the locomotive, which is to be provided for in the 
design of the details instead of putting it on as an attachment, 





























































































































An Example of Good Design in Driver Brakes. 
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Objectionable Practice in the Use of Castings. 


Mr. R. H. Soule has resigned as Western representative of 
the Baldwin Locomotive Works at Chicago, to re-enter railway 
service. Mr. Soule was formerly Superintendent of Motive 
Power of the Norfolk & Western, and has been with the Bald- 
win Company since August, 1897. Mr. Soule is an ideal mo- 
tive power officer and we shall congratulate the road which 
is fortunate enough to secure his services. 





Mr. S. P. Bush has resigned as Superintendent of Motive 
Power of the Pennsylvania Lines, Southwest System, effective 
January 1, to accept the position of Superintendent of Motive 
Power of the Chicago, Milwaukee & St. Paul, which position 
was made vacant by the resignation of Mr. J. N. Barr, who 
went to the B. & O. Mr. Bush is but thirty-six years of age 
and is a graduate of Stevens Institute. He entered the ser- 
vice of the Pennsylvania in 1884 as special apprentice, and has 
worked his way up to the very important place he holds with 
the foremost motive power men of the country. 





Mr. William Wright, General Foreman of the Vandalia at 
Terre Haute, has been appointed General Superintendent of 
the McKees Rocks plant of the Pressed Steel Car Co. 


as if an afterthought upon the completion of the construction 
in other respects. 

These engravings show two examples of very common prac- 
tice contrasted with a new arrangement which does not involve 
any new principle except a complete provision for the attach- 
ment of the brake in the construction of the frames. The new 
plan was worked out by the American Brake Co., for new ten- 
wheel engines for the Chicago, Rock Island & Pacific. The 
old arrangement makes use of various castings and forgings 
of different shapes, and is attached by means of a large number 
of bolts with double nuts. 

The hanger support between the middle and rear pairs of 
driving wheels is of special construction necessitated by the 
construction of the frame when a. hanger link is required 
for the spring equalizer. It will be observed that in order to 
apply these plates to the frames, without requiring too large 
and objectionable bolts through the frames, hanger links are 
required throughout and the work is thereby greatly compli- 
cated and the number of bolts materially increased. Cross 
section views are shown which, together with the plan view, 
give a good idea of the complications which arise from the 
necessity of applying driver brakes to such frames. 
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This adds an appreciable weight and places most of it very 
unfavorably, at the back ends of the frames. Now that so 
much study is given to the removal of unnecessary weight, 
the possibility of saving about 900 pounds, which is done by 
the new plan, should recommend it to locomotive men gener- 
ally. This represents the weight which may be saved when 
the heavy fulcrum castings and cast frame braces are dis- 
placed by the light parts forged to the frames. The drawing 
of the old plan does not include the heaviest castings that are 
often used between the horizontal and inclined members of the 
frames. Furthermore, the new arrangement has the appearance 
of being designed instead of the apparatus being ‘“‘thrown at 
the engine,” as one motive power officer put it, on glancing 
at these drawings. 

The Rock Island method employs fulcrums in bosses forged 
upon the frames, and it is clear that a great reduction in the 
number of parts is effected and at the same time there is a 
material gain in strength, and probably no increase in cost. 
The use of auxiliary bolts is avoided and the strength of the 
frames is not sacrificed by drilling large holes through them. 
The design is one which will recommend itself to all mechani- 
cal engineers entirely aside from the important consideration 
of weight. The advantages of these bosses are specially clear 
in connection with cast steel frames. 

The fulcrum of the cylinder lever is made a part of the frame 
and is provided with a stiffening brace vertically over it be- 
tween the two bars of the frame. This takes the place of the 
usual spacing casting which also supplies a bearing. It is not 
more difficult to make than the struts which are welded into 
the frames of heavy engines at the equalizers and once made in 
the frame it is permanent. This Rock Island engine has 110,000 
pounds on the driving wheels and a braking force of 82,500 
pounds, with 12x10-inch cylinders. The cylinders are placed 
with their axes vertical, which is one of the minor advantages 
gained. The merits of the improvement are so clearly seen 
in the drawing as to lead to the conclusion that it, or some- 
thing similar, will become common practice. Theengravings 
illustrating the usual practice represent the best of common 
practice, and it is safe to place the saving of weight, usually 
possible, at 1,000 pounds. The saving, however, is not in 
weight alone but in maintenance. This new plan is recom- 
mended by the American Brake Co. and is illustrated through 
the courtesy of the Westinghouse Air Brake Co. It is not 
entirely original, as the later engines of the Pennsylvania have 
excellent designs of driver brakes involving the principles here 
described. 


ENGINEERING IN THE NAVY. 





ADDRESS BY ADMIRAL GEORGE W. 
MELVILLE. 


PRESIDENTIAL 





American Society of Mechanical Engineers. 





The position and life work of Admiral Melville, Engineer-in- 
Chief of the United States Navy, promised an instructive and 
valuable address, and it was forceful, inspiring and satis- 
factory as showing the influence of the engineer in the high 
development and efficiency of our naval protection. 

Every American was naturally proud of the fact that the 
first successful steam vessel was the work of an American 
engineer, but it was not so generally known that the same 
American, Fulton, designed the first steam war vessel of any 
navy. He referred to the “Demologos,” intended for use in the 
War of 1812, but not completed until 1814, after the close of 
that conflict. The real beginning of naval engineering, how- 
ever, was when the steamer “Fulton” was built in 1836 and in 
that year Mr. Charles H. Haswell, the “Nestor of engineering 
in this country,” became the first chief engineer in our navy. 
The wonderful rapidity of naval engineering development was 
strikingly shown by reference to the fact that the first chief 


engineer was still alive, in full possession of his faculties and 
in the active practice of his profession to-day. 

High tribute was paid to Isherwood, who had demonstrated 
the then unknown fact that under the conditions obtaining 
in the case of the U. S. S. “Michigan,” with a slow-moving 
engine and low steam pressure, a ratio of expansion was soon 
reached, beyond which any increase would cause an absolute 
diminution of economy, instead of an increase, as would have 
been predicted from a strict adherence to Mariotte’s law. 

Among the other engineer contributors to naval progress was 
George Westinghouse. The wonderful achievements of Mr. 
Westinghouse, both as an inventor and as the creator of great 
industrial works, entitle him to be called the “Napoleon of 
industrial engineering.” The high efficiency of the navy was 
due in a large degree to the competent engineers and to their 
excellent training at the Naval Academy, testimony to the 
high character of which was seen in the fact that the Gov- 
ernment had been unable to retain the services of a large 
number of graduates who were called to take positions of 
responsibility in other fields of work, Many of these men 
were prominent members of this society. Not all the talent 
had departed, however, and the speaker made graceful acknowl- 
edgment of the support of his subordinates. 

The most important steps in the improvement of marine 
machinery were reviewed, one of the most noteworthy of 
which was the decision to employ water-tube boilers exclu- 
sively for all classes of vessels. This conclusion was reached 
very recently, and the reasons are given elsewhere in this issue. 
They have an important bearing upon the future of naval 
construction. Steam pressures were gradually rising and 
present plans included the use of 250 pounds at the engines 
and some 25 or 50 pounds more than that at the boilers. While 
it was not believed that finality had been reached in the devel- 
opment of marine machinery, it was thought that the designer 
had little room in which to work with present types of engines 
except in the details. Rather guarded reference was made to 
the steam turbine. The performance of the “Turbinia” justi- 
fied most careful study and further experiment, and it was 
encouraging to know that the steam turbine in this country 
was in the hands of so competent an experimenter as Mr. 
George Westinghouse, who is now engaged upon the con- 
struction of a unit of 2,000 horse power on a single shaft. 

The war with Spain had shown the very great value of the 
repair ship, “Vulcan,” and the distilling ships, as adjuncts of a 
fleet. The “Vulcan” carried the first cupola ever set up for 
operation on board ship, and this ship was the equal of any- 
thing, except a very large repair yard. She was an example 
on a large scale of taking the tool to the work instead of 
bringing the work to the tool. The distilling ship “Iris” actu- 
ally furnished over 100,000 gallons of fresh water per diem. 
Her bunker capacity of 3,000 tons of coal gave her a potential 
capacity of distilled water of 60,000 tons, or as much as 12 
of the largest “tankers.” In the battle of Santiago the engi- 
neer stood out, a most prominent figure. The brilliancy of the 
victory was largely due to the skill and foresight of Chief 
Engineer Milligan of the “Oregon” in insisting that all of the 
boilers of that ship should be ready for action all the time, 
although others had steam on but half the boilers, and where 
it could be done half the engine power, was laid off. This case 
was direct proof that, however admirable as a great fighting 
machine, the battleship is useless except in the hands of 
trained engineers. This led to reference to the recent change 
in the regulations whereby every future officer on our war 
vessels is to be trained as an engineer. If the new law was 
to be administered with regard to its plain intent, ours would 
be the most efficient navy in the world, but disastrous results 
would follow any indifference to the purpose of the law on the 


part of those in authority. 

The whole tenor of the address was such as to inspire addi- 
tional confidence in those who are responsible for this part of 
the nation’s defences. It was particularly appropriate, as the 


speaker said, that one of the engineers of the old school should 
at the close of this chaper in the history of naval engineering 
give a review of some of its more important facts, and the 
manner in which it was done added to the high esteem in 
which Admiral Melville is held. 
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CORRESPONDENCE. 


STAYBOLTS. 








Editor American Engineer and Railroad Journal: 

The whole secret, I believe, of the staybolt question is the 
larger water space. We have proved beyond any doubt that, 
by increasing the width of the water space, and consequently 
the length of staybolts, we have ;increased: their period of use- 
fulness about thirteen times without the slightest change in 
the material. 

We are still drilling tell-tale holes in the ends of staybolts, 
and even on old boilers we drill them and afterward test 
them. In this way a great many partially broken staybolts 
are discovered. 

We are not now putting in corrugated or cupped side sheets 
in our fireboxes, because we found that the cupped sheets had 
a life of but 18 to 20 months’ service, and, while these sheets 
have lasted fully as long as straight sheets, we met with 
difficulty. in patching. them and found that this could not be 
done successfully, while with a straight sheet a portion may 
be cut out and replaced with a patch which is, of course, 
greatly in favor of the straight sheet. 

In riveting up our mud rings we used to put the head of 
the rivet on the inside of the firebox. We now put the head on 
the outside of fireboxes, countersinking the sheet inside and 
driving the rivets up flush. There are several points in favor 
of this. The first is, that by getting rid of the head there 
is no obstruction whatever to putting up side grates. We 
used’to have to chop out the side grates for the head. Another 
advantage is that the corrosive matter does not now stick 
on top of the heads and cause the sheets to rust out; also, 
by this method we have quicker work, as the rivet is ham- 
mered down flush. The riveting is done on the most. im- 
portant sheet in the firebox inside, where it is likely to give 
us less trouble from corrosion than if it were on the outside. 
Chicago, IIl., ROBERT QUAYLE, 

Nov. 27, 1899. Superintendent Motive Power 
Chicago & Northwestern Ry. 


STAYBOLT PROGRESS. 





Editor American Engineer and Railroad Journal: 

The article in the American Engineer and Railroad Journal 
of December, under the above caption,-was peculiarly inter- 
esting to the writer on account of some tolerably thorough in- 
vestigations concerning staybolt practice made in the winter 
of 1892-98, the results of which were published in the proceed- 
ings of the Southern and Southwestern Railway Club for April, 
1893. At that time these results, judging from subsequent cor- 
respondence and references, attracted considerable attention, 
but in seven years’ time the report referred to has become an- 
cient history and forgotten, the subject matter investigated all 
over again by others produces the same results and recommen- 
dations to be again forgotten. That the same thing has been 
going on for generations is plain from the fact that staybolts 
of the form recommended in the article referred to last month, 
and in the report of April, 18938, have been found in ancient 
locomotive boilers that were being cut up years ago. Some 
thoughtful men had investigated and reached the same results 
years before, the results to be lost and buried. Our text-books 
and treatises, our technical teachers, etc., are largely responsible 
for this. 

The writer, being familiar with the rules and formulae, 
tests, government and Lioyd’s rules, etc., was rather taken 
aback at one time when some staybolts were found broken 
in three pieces. The boilers in which these were observed were 
fitted with circulation sheets, and the stays referred to were 
found broken off at the outside sheet and again at the circu- 
lating sheet, through which they had been tapped. Here was 
an object lesson—the steam pressure and its strains had had 
nothing to do with the second fracture, as all strain on the 
stay was relieved when the first fracture occurred. 

The next thing that came to the writer’s attention in follow- 
ing up staybolt breakages was that bolts broken at the same 
places in boilers of the same classes and designs, when exam- 
ined in place, or by marking their position before removal, 
showed that they had been broken off in the same way. For 


instance, the staybolts at the reverse bends in the sides of 
radial stay fireboxes near the middle always showed that verti- 
cal bending. had broken them, because the line of final fracture, 
or “let go,” was always horizontal. Similarly, in certain long 
fireboxes the end stays showed a vertical line of fracture, prov- 
ing that horizontal bending had been their ruin. Different writ- 
ers, who have touched on the subject of expansion of locomo- 
tive fireboxes, have considered the vertical movement of the 
box or lifting of the crown sheet, but I have yet to see the 
first mention of the longitudinal expansion as a factor in the 
staybolt breakages. In a deep, short firebox of the old style, 
between frames, the differences of longitudinal and lateral -ex- 
pansion are so small that no trouble to speak of comes from 
them, while the differences in vertical expansion are consider- 
able. With modern shallow fireboxes, ten and eleven feet long, 
the opposite is the case, and it is the longitudinal expansion 
which does the most damage in many designs of boilers. 

The writer well remembers the pride with which a prominent 
master mechanic some years ago pointed to a large boiler in the 
shop wherein all the portions of the firebox where broken stays 
were troublesome were strengthened by doubling the number 
of stays—placing them 24% inches centers—with the firm convic- 
tion that “now, by joining, we won’t be worried any more with 
broken staybolts.’’ The boilermaker and designer places stays, 
bolts, braces, etc., to make the boiler as rigid as possible, and 
ignores the destructive effect of the expansion and contraction; 
or, if he does anything to meet it, it is as above illustrated, 
to try and master it instead of providing for it intelligently. 
To attempt to overcome or master the expansion of a boiler 
due to heating is absurd, and, when indulged in, is really due 
to lack of appreciation of the irresistible power to be con- 
tended with. 

Experiments made in England with cylindrical, corrugated 
fireboxes, showed that, to shorten a ‘‘Fox”’ corrugated firebox 
30 inches diameter, one thirty-second of an inch required a pres- 
sure of over 300 tons. What would be the power exerted by 
a flat firebox sheet 10 feet long, well held to its place, and 
prevented from buckling by numerous staybolts, when due to, 
say, 1/16 inch of scale, it must expand, say, 1/32 inch in length 
more than the outer shell? The power is there and is inevi- 
tably absorbed by crushing the sheet or breaking the stays; 
then, when the cooling off process comes, the sheet having been 
previously shortened, is stretched again. Leaky seams and 
cracked and pocketed side sheets are the inevitable result. 

Inquiry made in 1892 from 22 prominent and progressive rail- 
roads brought out the fact that on some roads staybolts’ had 
to be tested every week, the renewals being a heavy source 
of expense and delay to the engines; while on other roads broken 
staybolts were rare, it being found sufficient to test them once 
a year. Why the difference? The trouble from broken stays 
was found to be directly proportionate to the amount of scale 
forming matter in the water. Where the firebox sheets became 
rapidly incrusted, so that the inner sheet would be many de- 
grees hotter than the outer shell, there the broken stay and 
cracked sheet and leaky flue were household words. Where 
the water was soft and good, so that little or no deposit ever 
formed on the sheets, both sheets could heat up and tcol down 
together, broken stays and cracked sheets were rarities, and 
staybolts only had to be tested once a year. It is the repeated 
bending that breaks the staybolts, assisted of course, by the 
strain. 

A wire rope, if the ends could be secured steam -tight in the 
sheets, would make an ideal staybolt. 

But flexibility in the staybolts is only half the battle. The 
firebox sheets must expand and contract in all directions more 
rapidly than the shell sheets; this expansion and contraction 
should be considered in the design of the boiler at every brace 
and stay rod, at every seam and corner of the firebox, giving 
easy curves and bends at all the corners with room for the 
boiler to breathe vertically, horizontally and laterally. The re- 
cently illustrated boiler with a single large corrugated, cylin- 
drical firebox, seems to offer a remedy for all these ills, if it 
does not introduce other evils of perhaps a worse nature. A 
few years’ hard service for such boilers in districts where the 
water bears scale and boilers have to be worked to their ut- 
most will bring the answer. 
Roanoke, Va., 

December 16, 1899. 


R. P. C. SANDERSON, 
Master Mechanic, 
i Norfolk Western Ry. 
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STAYBOLT PROGRESS. 





Editor American Engineer and Railroad Journal: 

I have read with great interest the article on Staybolt 
Progress in the December issue of your paper, as I have 
been investigating this matter for some time. While, in a 
general way, my results coincide with those given, my obser- 
vations lead me to somewhat different conclusions in some 
instances. Service tests are undoubtedly the most satisfactory 
for determining the values of different iron, but they require 
a long time, in fact, years, to obtain results. In the meantime, 
the particular brands tested may go out of the market, one 
instance of this kind happening recently. Vibration, or other 
tests that will give uniform results under conditions approxi- 
mating service conditions, offer the best means of solving the 
many mooted questions arising from the use of staybolts. 
As stated in the concluding paragraph of the article referred 
to, the present form of vibration test is not satisfactory, as 
the results vary too widely; on the other hand, with even the 
extremes of variation, they point conclusively to certain de- 
ductions, which are of great 
value, and the improvement 
of apparatus and methods will 
soon evolve something more 
satisfactory now that. the 
value of such tests is becom- 
ing widely recognized. 

The length of staybolt is a 


decided factor, and, where 
possible, the water spaces 
should be made large. There 


are limits, however, to this in- 
crease. On most large roads, 
nowadays, there is a demand 
for heavy engines capable of 
pulling a given tonnage on 
certain runs. The strengthen- 
ing of bridges has not kept 
pace with the demand for the 
heavier engines, so that in de- 
signing such engines every su- 
perfluous pound of weight 
must be dispensed with. The 
increasing of water spaces 
runs up weight very rapidly, 
especially on wide firebox en- 
gines. Another limiting fac- 
tor is due to the steaming 
properties. Of two engines 





account for. Six different shapes of staybolt were tested, with 
the following results as regards ultimate life, the order indi- 
cating the relative standing: 

1.C. B. & Q. form, with drilled tell-tale hole. 
. Bolt threaded entire length; drilled tell-tale hole. 
. C. B. & Q. form, punched tell-tale hole. 
Cc. B. & Q. form, no tell-tale hole. 
. Threads stripped between sheets; no hole. 
Upset head from % inch to 1 inch; no hole. 
The special form of bolt as used by C. B. & Q., when having 
a drilled tell-tale hole, was undoubtedly the best. Whether 
the additional cost covers the occasional removal of broken 
bolts is problematical. While the tests were not altogether 
satisfactory, on account of variations, they indicate pretty 
clearly that drilling adds life, punching is better than no 
hole, and upsetting is bad. It is questionable if the all-threaded 
bolt is any better than the one stripped between sheets. How- 
ever, it is equally as good and there is reason to justify such 
a belief. When preparing bolts in large quantities, it is im- 
possible to strip the threads right up to the sheets, as it 
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otherwise similar, that having 
the less water space can fur- 
nish the most steam when 
forced. Under no considera- 
tion should they be less than 
3% inches, and as much wider 
as above limits allow.. 

The form of boiler is almost as important as the length, as 
regards the life of staybolts. All reverse curves, curves of 
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short radii, and variations in contour between the outer and 
inner sheets should be avoided. Among the many advantages 
of the wide firebox extending over the wheels is the entire 
The outline 


elimination of these factors. illustrated in a 





former article shows the first step toward doing away with 
short bends and dissimilar contours, the outline being com- 
posed of a series of tangent curves. The enclosed drawing 
shows the next step. Above line X—X, the outer shell is a 
‘rue semi-circle, and is an improvement, in that it is self- 
contained. The inner sheet opens the water leg gradually, 
and follows the contour of the outer sheet closely. Our ex- 
perience has proved this design to be a saver of staybolts. 
The records of vibration tests show some results hard to 
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Wide Firebox with Semi-Circular Outside Shell. 


would require an almost infinite number of lengths. As al- 


most all bolts break close to the outside sheet, and even a 
thread inside sometimes, the stripping of thread in the center 
leaves the bolt no more flexible or no weaker at the stripped 
portion than elsewhere, consequently there seems little to be 
gained by this practice. 


Riveting of heads, in my estimation, is the largest factor. 
Two similar bolts headed by the same man vary in the testing 
machine in proportion to the amount of abuse they received 
in being headed. The reason assigned for the United States 
Government method giving superior results, seems to be the 
reverse of the statement you make. In testing the hand- 


. headed bolts, those that were driven hardest broke first. The 


riveting crystallizing the harder irons and making it more 
dense and a tighter fit in the sheets, the result being that, 
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when firmly held by the entire thickness of the sheet, the 
stress was concentrated at the inner side of the sheet. When 
loosely driven, so as to allow movement in the plate, it was 
found almost impossible to break them. The United States 
Government method of heading confines the injury to the 
metal, to that part outside of the sheet, or at least prevents 
it from extending through the sheet, as in hand riveting. Not 
being held so rigidly in the sheet, the stress due to vibration 
is distributed somewhat, and this, with the greater flexibility 
from the same source, greatly prolongs the life of the bolts. 

The strains on a staybolt that are most destructive are those 
due to the difference in expansion and contraction of the inner 
and outer sheets. From the nature of these strains, a staybolt 
is similar to a cantilever, having a concentrated load applied 
repeatedly at the end, removed, and the direction of applica- 
tion reversed. On staybolts of uniform section the maximum 
stress is located, therefore, at the outer edge of support—in 
this case the outer shell. Consequently, the less -rigid the 
support, due either to thin sheets, heading as above, or both, 
the greater the life, as these conditions may allow the entire 
movement to take place without inducing a fibre stress equal 
to the elastic limit of the material in the staybolt. Theoreti- 
cally, it would seem that the use of thin outer sheets is justi- 
fied. Practical considerations, however, indicate the question- 
ability of this. With thin outer sheets, which may have plenty 
of strength, there is, on the other hand, very little margin 
left for corrosion and kindred evils that determine the life 
of the boiler. For this reason it seems preferable to renew 
a few bolts occasionally and add to the life of the sheet by 
making it a little heavier than considerations affecting the 
staybolts only demand. Unless it is necessary to sacrifice 
strength and life to weight, % inch would appear to be the 
minimum thickness for the outer sheet, and, on the other 
hand, it is not advisable to increase this very much, as, start- 
ing with % inch as a minimum, we may, along with the life 
of the sheet, consider the effect of increased thickness on 
the staybolts. As regards the fire sheet, the average practice 
seems to be to make the side sheets 5/16 inch thick and the 
crown sheet % inch thick, up to and including 180 pounds 
pressure. Above 180 pounds the side sheets are also made 
3% inch thick. 

Further results of investigation are confirmed by the article 
in question, as regards piling. The enclosed tracing shows 
the piling of several irons tested. A, B, C and E showed little 
variation as the result of changing direction of vibration; 
while D, F, G and H were very strong with the piling and 
weak against it. As they are no stronger than in the weakest 
direction, they are inferior to the former sections. 

That the best iron should be used regardless of first cost 
is indisputable, but that the best iron does cost the most is 
another story. 

Extremely hard refined irons do not appear to give as good 
results as softer irons. When removing bolts of hard, fine 
iron, I have seen one blow cause the head to fly off and strike 
the wall. The fracture had the fine crystalline appearance 
of tool steel. The hard irons—and the amount of hardness 
depends on the amount of refinement, largely—seem to crys- 
tallize in heading, and the results of this injury extend much 
farther than with softer irons. The effect of heading, as 
regards the fit in the sheet, seems to show that in soft irons 
it is local and does not extend through the sheet, leaving them 
more flexible. It appears, then, that the ideal iron is one 
which, from the method of piling, stands an equal number of 
vibrations in all directions, and is soft enough to prevent crys- 
tallization and rigid fit in the sheets due to the heading. 
South Easton, Pa., F. F. GAINES, 

Dec. 9, 1899. Mechanical Engineer, 

Lehigh Valley R. R. 








HIGH SPEEDS OF THE NEW LAKE SHORE PASSENGER 
LOCOMOTIVES. 





Satisfactory running is reported by the Brooks Locomotive 
Works for the 10-wheel passenger locomotives for the Lake 
Shore & Michigan Southern, illustrated in our November is- 
sue. These engines were designed for hauling heavy trains 
at high speeds, the chief object being not so much for exces- 
sively fast running as for reserve power to handle unusually 


heavy trains at the highest schedule speeds. The beginning 
has been made, as is shown by the record of the fast mail train 
between Buffalo and Cleveland, November 22, 1899. 

This train, No. 3, was made up of engine 601, one of the 
class illustrated in our November issue, four postal cars, two 
sleepers, one combination car and one coach, or eight cars 
in all, the weight of which is estimated at 300 tons, exclusive 
of the engine. The table gives the stations, the time and 
the distances. It should be noted that the time between sta- 
tions does not give the seconds. This, in short distances, would 
influence the speeds in miles per hour materially, and the fig- 
ures of significance are the times for the long distances. The 
times between West Seneca tower and Collinwood, taken with 
the arrivals and departures at Dunkirk, Erie and Ashtabula, 
give a fair idea of the run. The time from West Seneca to 
Collinwood is mentioned specially because the runs from Buf- 
falo to West Seneca and from Collinwood to Cleveland are 
slow on account of the yards between these points. The speed 
between West Seneca and Collinwood, deducting stops, is 
61.17 miles per hour, and this tells the whole story. The 
speed, including stops, was 56.13 miles per hour, and the aver- 
are speed for the entire run of 181.92 miles was 52.98 miles 
per hour. The distance from Dunkirk to Cleveland, 143 miles, 
was made in 144 minutes. There are three stops for water 
in this run, also two crossing stops, making five stops in all, 
which occupied an aggregate of 16 minutes. 

This train is scheduled to leave Buffalo at 6.25 P. M. (central 
time) and to reach Cleveland at 10.50 P. M. On this occasion 
it was 59 minutes late in leaving Buffalo and yet arrived in 
Cleveland on the schedule. It would be interesting to know 
the boiler pressures during this remarkable run, but we are 
informed that the limit of power was not reached, which is 
equivalent to saying that the boiler capacity was not severely 
taxed. During the entire run a strong side wind was blow- 
ing, making the work more difficult. 

The Brooks Locomotive Works furnished eleven of these 
magnificent engines, and our readers have already been in- 
formed as to their details. The record of the run is ap- 
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West Seneca to Collinwood, including stops............... . "Bb 
West Seneca to Collinwood, not including stops......... 61.17 
Erie to,Collinwood, not including stops................. 61.95 
Erie to Collinwood, including stops....................... 58.51 
Erie to Cleveland, including stops........................ 55.37 
Erie to Cleveland, not including stops..................... 58.19 
Speed, including stop at Dunkirk..............000007777°"" 53.18 
Speed, West Seneca to Erie, including stop at Dunkirk 56.14 
Speed, West Seneca to Erie, not including stop at Erie 59.64 
Average speed to Erie, not including stop at Dunkirk. 56.04 
Average speed in 181.92 miles ................ Gb detabs cones Neive 52.98 
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THE DEVELOPMENT OF THE STEEL CAR.. 





The large number of steel cars now in service and the 
crowded condition of the plant of the Pressed Steel Car Com- 
pany are evidences of a sudden and remarkable revolution 
in car construction which may be profitably reviewed. 

There are now in service in this country nearly 20,000 steel 
cars, and the capacity of the works of the Pressed Steel Car 
Company is now 75 cars of 40 to 50 tons capacity per day, and 
this will soon be increased to 100 cars per day. With the 
orders now on hand, and with continued prosperity for the 
railroads, it is probable that during the year 1900 30,000 steel 
cars will be built, and at the end of that year there will be 
50,000 steel cars of large capacity in service on American 
railroads. 

It is instructive to notice how a question which has occupied 
the serious attention of the Master Car Builders’ Association 
for a number of years and finally given up as a hopeless task 
will settle itself by commercial and economic pressure and 
by the effort of individual genius outside the Association. In 
June, 1896, a committee of that Association made a report 
on steel cars which dealt with the necessity for standard 
sizes for steel cars, not only in general dimensions, but in the 
size of the rolled sections, it being taken for granted that the 
future car would be made of rolled beams, channels and 
angles. The economical side of the question was also discussed 
and the important fact that steel cars would have a larger 
ratio of carrying capacity to light weight than wooden ones 
was pointed out. It was shown that 50 per cent. of the 
cost of freight car repairs was for wheels, axles, bearings, 
brake shoes and other similar parts which will wear out as 
rapidly under the most perfect steel car as under the present 
design of wooden car, and that the steel car body must pro- 
duce increased earnings and cost enough less for repairs to 
pay for the interest and depreciation of its extra first cost. 

The 1896 Master Car Builders’ Association report included 
a design for a steel hopper car made for the Carnegie Steel 
Company. The capacity being 100,000 pounds and light weight 
39,950 pounds, a sample car of this kind was exhibited at the 
1896 convention, and this was, doubtless, the real beginning of 
the 50-ton hopper car industry, and the prototype of the 
pressed steel hopper car which was designed by the Schoen 
Company, and appeared at the convention in 1897. The action 
of the association on the 1896 report was the appointment of a 
committee of five to present individual designs. The report 
of this committee in June, 1897, again emphasized the import- 
ance of standard general dimensions, and stated that the 
great majority of motive power officers were not prepared to 
consider a car of greater capacity than 30 tons for general 
interchange service. Three members of the committee pre- 
sented plans for steel box and flat cars, and exhibited three 
sample cars, with steel under-frames. The Schoen Pressed 
Steel Company exhibited two pressed steel 50-ton hopper cars. 
The committee was discharged and a new one appointed to 
criticise the plans already submitted, and here the work of the 
Master Car Builders’ Association on this subject virtually 
closed. In 1898 the new committee reported that it did not 
have sufficient information in detail to make exact and com- 
plete calculations of the strength of the cars, designed by 
members of the previous committee. Acting under the im- 
pression that its principal business was to recommend a 
standard steel car, the 1898 committee reported that it was 
impossible to design a car which would meet with universal 
favor and the limited experience with steel cars was a suffi- 
cient reason for not selecting a design at that time. The report 
was accompanied by plans of the Schoen 50-ton hopper car. 
The committee was discharged and at the convention of 1899 
no report on steel cars was made and no committee ap- 
pointed. 

In 1897 the Schoen Company received their first large order 
for steel cars, and built 600 pressed steel cars of the double- 


hopper gondola type, 50-tons capacity, for the Pittsburg, Besse- 
mer & Lake Erie R. R. In that year they also built several 
hundred somewhat similar cars for the Penna. R. R. In 1898 
the Schoen Company and the Fox Company were combined, 
forming the Pressed Steel Car Company. The business has 
rapidly grown to its present enormous proportions, which 
will soon have a capacity of 100 large steel cars per day. 

The cars for eastern roads have been largely 50-ton coal 
cars with inclined self-dumping floors, the anthracite coal trade 
having developed coal wharves suitable for hopper cars. . In 
the west, however, the preference seems to be for a gondola 
car with a horizontal floor, flat drop bottom doors, and a 
capacity of 40 tons. Quite a number of these fine-looking cars 
are now running on western roads. Several years ago the 
Fox Company built a few coal cars with steel under-frames 
and a wooden box, and this idea is again coming to the front, 
and a large order has been given for cars of this type. In 
the Master Car Builders’ Association reports on the subject 
(1896 and 1897) illustrations were given of box cars with a 
steel under-frame and a wooden box, the capacity being 60,000 
pounds. A number of roads now find it desirable to build box 
cars having a capacity of 40 tons, and this large capacity 
immediately suggests the advantage of a steel under-frame. 
We understand that the construction of a large number of 
40-ton box cars with steel under-frames and wooden super- 
structure is now under consideration. The necessity for cars 
of large capacity for general interchange service, in which 
box cars make their largest mileage, has not been felt here- 
tofore, and they are not likely to show such superior economy 
as the large capacity coal cars in local and special service. 
But the mixture of heavily loaded steel cars with wooden 
box cars’ in through freight trains ig causing such frequent 
failures of wooden cars, that a new\and strong argument 
for steel under-frames for box cars is rapidly making itself 
felt. Large numbers of wooden cars are being sent to the 
shops for repairs, and numerous wrecks are caused by the 
failure of old wooden cars, when forming parts of trains of 
big steel cars. The weak cars are either pulled apart or 
crushed by the application of the air brake. It may be fortu- 
nate that the life of the old cars is thus shortened, and it is 
an advantage to have them out of the way. The draft-rigging 
on old wooden cars is so poor that trains are broken in two, 
and it is not possible with such weak links in the chain to 
utilize the full tractive power of large locomotives. This evil 
exists to such an extent that it has been necessary to issue 
general orders on several large roads to reduce the train loads, 
and the old wooden car is therefore at present the regulating 
element in determining the maximum train-load. Strange to 
say, it is not the power of the engine or the car capacity nor 
the car lading (all of which have been pushed almost to the 
extreme limit) which are to be principally considered in ton- 
nage rating, but the very uncertain and troublesome feature of 
a poor draft-rigging on an old wooden car. This also, we 
believe, will in the future be one of the principal reasons for 
building steel under-frames for all classes of freight cars. 

The steel car in service is not entirely free from troublesome 
features. Car inspectors say that when the couplers fail on these 
cars they are difficult to replace without sending them to the 
shops, and it is frequently necessary to chain steel cars to- 
gether, and this is always a dangerous expedient. Another 
trouble with steel cars arises from the drop door fastening 


working loose and permitting the load to dump out on the 
track. Recently several steel hopper cars dropped their doors 
and lading while in motion, and after the train was stopped 
hydraulic jacks were necessary to force the doors, with their 
load, back ‘into position. 

The shop repairs of steel cars will soon require a new kind 
of a car shop, more like a boiler or bridge shop, with metal 
working tools, such as punches, shears and riveters. It will 
also require a new kind of repair man, who instead of being 
a carpenter must be a metal worker. The shops, tools, and 
men will soon adjust themselves to the new order of things 


and provision for steel car repairs must be made a prominent 
feature of new car shops. 
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Consolidation Freight Locomotive—Illinois Central R. R. 


Wm. RENSHAW, Superintendent of Motive Power. 


HEAVY CONSOLIDATION LOCOMOTIVE. 





Illinois Central Railroad. 





Built by the Rogers Locomotive Company. 





Another heavy locomotive has been added to the remarkable 
list for the past year. This one is for regular road service on 
the Illinois Central. It was completed last month and is re- 
ported to be doing satisfactory work. This engine is lighter 
than that of the 12-wheel type recently furnished the same 
road by the Brooks Locomotive Works, and illustrated in our 
issue of October, 1899, page 316. That only one of each of these 
heavy types was built seems to indicate hesitation to go too 
fast into heavy engines. 

The design illustrated is among the heaviest of the consoli- 
dation type. There are two heavier, however, viz., the Pitts- 
burg, Union Railway Consolidation (issue of November, 1898, 
page 365), and the Baldwin Vauclain Compounds for the Lehigh 
Valley (issue of December, 1898, page 395). 

This engine will run on one of the divisions south of the Ohio 
River and was intended to be powerful enough to haul trains 
of 2,000 tons over 38-ft. grades. The tractive power at 85 per 
cent. of boiler pressure is very nearly 50,000 pounds. The heat- 
ing surface is not large for such a total weight, in fact, the 
heating surface is but 286 square feet more than that of the new 
10-wheel passenger locomotives of the “Lake Shore,” and it is 
146 square feet less than that of the new Delaware & Hudson 
consolidation engines described in our December, 1899, issue. It 
is perhaps not perfectly fair to compare locomotives on a basis 
of power by stating their relative heating surfaces and weights 
on driving wheels, but as the hauling power is determined by 
the weight upon drivers and as the sustained boiler power 
depends very largely upon the heating surface, the following 
figures will be interesting, and they are fair when comparing 
the consolidation engines with each other. 
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The Lehigh Valley and the Delaware & Hudson engines have 








Rogers LOcoMOTIVE WORKS, Builders. 





wide fireboxes and are out of the narrow firebox class, but they 
are included in order to show the results of efforts to make the 
weights count in the boiler capacity. It is exceedingly interest- 
ing to see the standing of the new Brooks fast passenger loco- 
motives for the Lake Shore in this respect. The question here 
indicated is, what is the value of the ratio between boiler power 
and the limiting weight? Different designers certainly have 
very different ideas and this seems to be a most excellent 
argument for an elaborate test to show whether it is worth 
while to get this ratio down on heavy engines. 

The boiler is very large, the diameter being 80 inches at the 
front course. The firebox is unusually large, the grate being 
11 feet long and the grate area 38.5 square feet. This is believed 
to be the largest grate ever used for a narrow firebox engine. 
The firebox is above the frames, and the mud ring is wider 
than the frames, giving a width of 42 inches to the grate. The 
boiler is of the Belpaire type with two rows of sling-stays in 
front. The steam pressure is 210 pounds per square inch. 
The center of the boiler is 9 feet 2 inches above the rails, the 
top of the stack is15 feet and the crown sheet is 10 feet 6 inches 
above the top of the rail at the flue sheet. With such a large 
and heavy boiler we should expect the center of gravity of the 
locomotive to be very high, but Mr. Reuben Wells, Superin- 
tendent of the building company, states that it was located by 
experiment at a point 50% inches above the rails. We shall 
print an account of how this was found. 

We illustrate a few of the details of this engine, but there 
are interesting features in those that are omitted. The cylin- 
ders are 23 by 30 inches. The pistons are of cast steel and only 
7/16 inch thick in the plates. The piston rods are extended, the 
forward portion passing through a sleeve 8 inches long, but 
without a stuffing box. The crosshead looks small for such sur- 
roundings, but it has a bearing of 8 by 24 inches and is amply 
strong. The top and bottom slippers are removable, each in 
one piece. The cast-steel driving boxes, shown in Fig. 7, are 
also strong and light, the driving journals are 9 by 12 inches, 
which would necessitate an exceedingly heavy box if made of 
iron. It has dove-tailed grooves for .babbitt strips to bear 
against the hubs of the driving wheels, which are also of cast 
steel. In an engine of this size it is possible to obtain a thrust 
of as much as 42 tons alternating from one side to the other 
of the engine and changing in direction at every stroke. That 
is what a 23-inch cylinder gives with a steam pressure of 200 
pounds per square inch, which will probably be imposed upon 
these pistons at slow speeds. This has been provided for by a 
steel plate casting bolted to the back of the cylinder saddle and 
very securely bolted to the frames. This casting is nearly five 
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feet long and is intended to aid in holding the enormous 
stresses referred to and to take some of the twisting strains. 
Figure 2 shows the general arrangement of the engine, the 
draft appliances and the driving spring rigging. Figure 4 
shows the arrangement of the valve connection to enable it to 
pass the second driving axle. The yoke is of cast steel and its 
weight is carried by the link, D, of Figure 5, which is supported 
to a cross-brace of the frame by the bracket, F. In Figure 4 


Fig. 2.—Side Elevation. 


the back end of the yoke is seen to be double. The pin, H, 
passes through both portions and also through the link block. 
The link is provided for in tne space, O, of this engraving. 
This permits it to come very close to the axle. The yoke is 
elosed at the bottom of the thimble, G, through which a bolt 
passes as indicated. 

The link and hanger are shown in Figure 6. The hanger is 
double with a connection across the parts, the link has a face 
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Fig. 3.—Half Sections and End Elevations. 
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Fig. 4.—Valve Connection Around Drivine Axle. 
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Fig. 5.-Support for Valve Connection. 





Fig. 6.—Link and Link Hanger. 


of 3% inches. The saddle is in two parts and is secured to 
the back of the link. The link is stiffened by the rib, A, which 
is a good plan for working valves as large as these. 

The following table gives the chief characteristics of the 
engine: 





Cy MnGePe: iicis'fo'c eedcnec ccc bans dec csaseguh on dectwevountadacegeckes 23 by 30 in. 
Total weight in working Order...........csececceeccecreceeeenes 216,000 Ibs. 
Weight: Off Gxnvene is cacesticss ivasavipes sets sadeewubes sete . 196,000 Ibs. 
Weight Om truck. cise. coves eee se se odds veces tees 20,000 Ibs 
Driving wheels, diameter .........0.ssccceeccccceecesetesesessceceeeees 57-in 
Driving -WhOGE. GOMEBIM «2. ccocscetesdagcascosedctekeeseuvedecntVanecnsbes 50-in 
Driving journals ..... 9 by 12 in 
Driving: wheel base . 16 ft. 3 in 
Total wheel base .... 24 ft. 5 in 
Boiler Cyghee sic. s ass nbs cas Soke kakeeek cde scanned cok odetaaindeteoeseeiee Belpaire 
Boller DR@mMeuree: 6 2c cise bev kb etcdue ho cdsusebs naesaceuasvaenscactsvekus 0 Ibs. 
Boller Glam@ter dnp Grane i isk ice cokes ei ciale os dieu erates veg dacge 80 in 


Boiler, height of center above rail .........-ccescceseseeseeees 9 ft. 2 in. 
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Fig. 7.—Cast Stee! Driving Box. 





Heating statiticd = BGO cca sie. cu ces ccceviectevaccpeneesen seneus 252 sq. ft 
BloaSiiam Were Ois CN os vos kc osicc nctcons cdaveesapadecweda eames 2,951 sq. ft. 
Heating: stipfaie:: TOGRE oi. ck 5 vc ccecccctoncedscescekentadewan 3,203 sq. ft 
Grate. GRO snow ccwccbercseccacecccbecccctecss coddejgatastaneeeen 5 sq. ft. 
a A ee SOM CT TPP P ITEP eM er Te or ee 132 by 42 in. 
Birebox, Dele GlORE 5. oc kn cee ccc seve vovescecécecanel dnaumaanvateenae 73 in. 
Firebox, height back .............. qeiedvtckesesesdded ccbeatuadmnamaren 7 in. 
Pubes: TUMOR cies cc bc ven ccdecceccicisccctectvvesceneqasdensketebeeane 417 
Tune CIAO sis ia bic chee ackd vic ceecccuddes cénqucegeaktels Ceah eee ..2 in, 
"Pisieit: DOUMNOIN oan catiicias saseadisoccscecccet¥nensbees 13 ft. 8 in 
Thickness of sheets in boiler ............... % and % in 
Thickness of crown sheet ..............-+++- .-7/16 in. 
Thickness of firebox, sides and back Fs in. 
Thickness of firebox tube sheet ........... in. 
Sita: WOAVOM is dass Bik onc Fac dds con ctitdugescucs ....Allen-American 
Slide Valves, LPAVEl OF oun... cans ccceeverecccdcenswasgncesceascetlaeeul 6 in. 
SSUMIUG THEI oo es Sats danas cece chi cvasesasexdbcacgnacnen tone 15/16 by 23 in. 
WRASSE aia aes ceace csc cccsenscacccdncags enadenmues 334 by 23 in. 
ERPIGIGG, “WHUEIE GE radio oxic ace sckcdcccdevecedscnntdcanacd eae 54 in. 
Be | ISS PPT PPE TTT OCTET Ptr ore Extended 
POCCR: POU: NORTE eo so io ccc eh cdudinzanshacceesnateannal Nickel steel 
Crane Sle SRN ak Sie ces Sins deny ecdecesacaucspapeanan Coffin process 
PUGRIIID asin cB cdcckk nc nkss Sudsh dnke kc vcksdeddoguadaccaghann ip abaeeae Cast steel 
Cee WEEN Secor nc bic oes inet dccewedacbhecegcat Oickkee tee " 
GIDEON; CRORE GC Saas oes Sa lei iiss ccsnvavegebsan eens Wrought iron 
SOE: CI a 06 5 aR AS Sb sade wea ich cndevdeus Seine seckpedeweee ast iron 
CRD ckca win Zh ins SE aSR APOC ON ck edie Swans pedavactbhaes cas (dese Steel 
TPG WRU citi cercdssccusvccbtbectedctvesucas acetates McKee-Fulle 
Truak: Wheels; GimMeter 2.5 0.0 ic occ vide descuvevasesdvecsceperaraneens 33 in. 
TRUCK DRG oii sacetccs i icdincdccusdcusccscdacssabuecesndatiecaoe 

TERI WIG SOUT ica icp. ccc ccc cieecdeud enpeateanaenteacnee 6 by 10 in 
TERASE CAMACICT, “WOO R ei aioe boss ii ce cncecacentodtupeoucseed 5,000 gals 
TONGS? CAMACIET,.GOODy é saiisicct ceececc ci cedetecsecaneusnesd plewebeevas 10 tons 
POTOSI: is ik Ron ised ncn sete is vicccvdcaiddatanenenecepetuando Fox 
ROUGE WON cc eee kp hih drones i civincdccdedeccucpuehapeancee McKee-Fuller 
Tender Wiese IGOR foo ii vivcicccncéuscccnszeseanatewwas iw seh alatied 36 in. 
WEE sic cow weka ncuron DN cee aks chow ue sheer ndietcceiecain reer: Krupp 
BiG COW OT Saco ovr bis as febids udcnvddadewouthateoss Franklin Mfg. Co. 
Sea rs iS Uwhkigwnas whee inh cendnese ebooks drndecerieeen Westinghouse 








The size of the electric motors in a system of electric sub- 
division of power has an important effect upon the ultimate 
economy of the plant; this has been shown by Mr. George 
Gibbs in this country and by Mr. John S. Raworth in England, 
before the Manchester Association of Engineers. Mr. Raworth 
says that the whole question is bound up in the cost and effi- 
ciencies of the various sizes of motors. For instance, it may be 
perfectly easy to show that 40 horse power may be economi- 
cally transmitted to a distance and reproduced by a motor of 90 
per cent. efficiency. But if the same power is required to be 
much subdivided and reproduced by motors having an aggre- 
gate cost of three times as much as that of the single motor 
and having an efficiency of no more than 75 per cent., then the 
balance may be on the wrong side. For instance, if a motor 
of 20 horsepower costs $750, 20 motors of one horsepower each 
would cost $2,400, to which extra switches and fittings should 
be added. 


A new use for the stereopticon method of instructing and 
examining railroad employees has been found. Mr. W. J. 
Murphy, originator of this idea, has sent us a copy of a letter 
received from Prof. F. P. Anderson of the mechanical engi- 
neering department of the State College of Kentucky, at Lex- 
ington, stating that this method will be used in instructing the 
students of that college in the meaning of railroad signals. 






























































i ep rr a ar na 


TR, > ie NPY era ae RT 








OTRAS ae DS 








AMERICAN ENGINEER AND RAILROAD JOURNAL. 











AMERICAN. — 
ENGINEER 


RAILROAD JOURNAL. 








PUBLISHED MONTHLY 
BY 
R. M. VAN ARSDALE, 
J.S. BONSALL, Business Manager. 
ee 7 We a NINE sb vos saa cecpes'sscensensessccercctacdes NEW YORK 





G. M. BASFORD, Editor. 
E. E. SILK, Associate Editor 








JANUARY, 1900. 








' Subscription.—$2.00 a year for the United States and Canada; $2.50 a 


year to Foreign Countries embraced in the Universal Postal Union. 
Remit by Express Money Order, Draft or Post-Office Order. 


May tg rg for this paper will be received and copies kept for sale by 
the Post Office News Co., 217 Dearborn-Street, Chicago, Ill. 








EDITORIAL ANNOUNCEMENTS. 


Advertisements.—Nothing will be inserted in this journal for 
pay, EXCEPTIN THE ADVERTISING PAGES. The reading pages will 
contain only such matter as we consider of interest to our 
readers. 








Special Notice.—As the AMERICAN ENGINEER AND RAILROAD 
JOURNAL is printed and ready tor mailing on the last day of 
the month, correspondence, advertisements, etc., intended for 
ee must be received not later than the 20th day of each 
month. 





Contributions.—Articles relating to railway rolling stock con- 
struction management and kindred topics, by those who 
are practically acquainted with these subjects, are specially 
desired. Also early notices of official changes, and additions of 
new equipment for the road or the shop, by purchase or construe. 





To Subscribers.—The AMERICAN ENGINEER AND RAILROAD 
JOURNAL is mailed regularly to every subscriber each 
month. Any subscriber who fails to receive his paper ought 
at once to notify the postmaster at the office of dehivery, and in 
case the ts not then obtained this office should be notified, 
so that the missing paper may be supplied. When a sub- 
scriber changes his address he ought to notify this office at 
once, so that the paper may be sent to the proper destination. 





ge dno may be obtained and subscriptions for it sent to the 

a Chicago, Post Office News Co., 217 Dearborn 

Street. ondon, Eng., “og ame Low, Marston & Co., Limited 
St. Dunstan’s House, Fetter Lane. £.C. 








MASTER MECHANICS WANTED. 





Why is it that four important railroads, and perhaps more, 
are having difficulty in securing satisfactory Master Mechan- 
ics? We have at the present time four such applications on 
file in this office, one of the positions having been vacant for 
several months. The salaries offered are good, the openings 
are excellent and the prospects for advancement encouraging. 
In one of these cases ‘$8,000 a year will be paid to the right 
man. 

Is the fault with the roads, in neglecting to educate young 
men for promotion? Is it with the technical schools in any 
way? Is it with the young men themselves? It is clear that 
something is wrong, perhaps with one and perhaps with all 
of these. The questions are offered to those whose success and 
usefulness are closely concerned in answering them. 








The compound locomotive has had no more earnest and 
competent supporter than Mr. F. W. Webb, of the London and 
Northwestern. Prof. Goss, in his letter from the Crewe works, 
in this issue, reminds us that Mr. Webb began his experiments 


twenty-one years ago and has labored in developing the com- 
pound locomotive entirely uninfluenced by any lack of sym- 
pathy which he has encountered. It is possible that time will 
show him to have been far in the lead of English practice in 
this particular, because, now that the limits of clearances are 
becoming serious in that country, it will probably be necessary 
to turn to the compound for the desired increase in power. 


In the standardization of locomotive parts Prof. Goss shows 
Mr. Webb to have been very far-sighted. Seven hundred en- 
gines with the same cylinders and boilers represent what he 
has done in this direction in the matter of general design. 
He goes even beyond this in the smaller details; for example, 
there are but two eccentrics on the whole road having 2,800 
locomotives. To many this will seem like overdoing the idea. 
It is not overdone, however, until the standardizing begins to 
obstruct progress. Probably under Mr. Webb’s conditions this 
has not occurred. There is more danger of too little than 
too much standardizing in this country. 


That the staybolt question is one of the most important of 
the day in locomotive practice is proved by the statements 
made in this issue by Mr. F. W. Johnstone, Superintendent 
of Motive Power of the Mexican Central Railroad. Safety is, 
of course, first in importance, but the expense of renewal is 
of itself sufficient to enlist the attention of everyone interested 
in locomotive maintenance. Frequent inspection is necessary 
to safety, and when engines must be held at least once in 
30 days for this purpose the cost of this item is considerable. 
The expense of renewing broken bolts is not in itself a very 
large item, but when it becomes necessary to take down parts 
to get at the firebox the cost becomes enormous and is prob- 
ably much greater than is generally believed. Mr. Johnstone’s 
statement that it sometimes costs $10 to renew a single staybolt 
is alarming and is a satisfactory reason for taking advantage 
of every opportunity to reduce and overcome the trouble. If 
Mr. Johnstone’s new form of staybolt will accomplish this, 
and it seems promising, the additional cost of the application 
should be and probably will be cheerfully borne. 


The correspondence from railroad men called out by our dis- 
cussion of Staybolt Progress in the December issue indicates 
that the staybolt difficulty is causing no little concern and 
the contemplation of the effects of the increased steam pres- 
sures of recent years does not tend to afford relief to the 
anxiety. Staybolt material has been sent us by prominent 
motive power men who desired to know whether it is “the best 
that is to be had,’ and whether it is “safe material.” This 
may be taken as a satisfactory indication that slightly increas- 


ing expense will be gladly assumed for the protection that is 
so greatly desired. 


Mr. F. F. Gaines, Mechanical Engineer of the Lehigh Valley, 
has valuable suggestions to offer on this subject, and while 
his comments may seem somewhat radical to those who have 
seen only what may be termed average practice, we believe 
that he is correct and we are glad to print his views on points 
raised in the article referred to. The burden of proof is on 
the other side of this question, at least for the present. 





Laboratory tests of locomotive boilers do not reproduce 
road conditions in regard to vibration and oscillation of the 
engine, arid by some this is considered as a serious disadvan- 
tage because of its influence in reducing the power of the 
boiler when on the testing plant. The communication by Prof. 
Smart, in another column of this issue, is based upon experi- 
ence at Purdue, and it is interesting to know his opinion that 
this influence is overestimated. What our correspondent says 
about the maximum power of boilers is important in its bear- 
ing upon boiler design as well as being appropriate in this 
connection. The real power of a boiler is not that which it 
may develop for a short time, but for sustained service. It is 
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not that which may be developed in the first few hours of a 
run, but the response which may be counted upon at any time 
when needed, that determines the power of a boiler and the 
capacity of the locomotive. The grates and firebox are closely 
concerned in this question. 








PAYING FOR WORK DONE. 





Is the Piece-Work System Defective? 





Piece-work has made considerable headway in this country, 
and it has accomplished a great deal in the development of 
industrial enterprises. It is an economic advance which pays 
men according to their worth and encourages them by bringing 
immediate results for increased efforts. It tends to increase 
wages, under certain conditions to promote contentment, to 
increase output and to save in many ways by making the life 
of the workmen more promising, and he, instead of counting 
the hours, reckons the amount of work accomplished. He 
urges the foreman to keep up with the shop and the foremen 
does not need to urge the shop. The system does all this and 
all goes well until a certain point is reached, when a defect 
appears which those who know most about the subject con- 
sider a fatal one. The defect of the day system is that im- 
provements favor the employer only, in piece-work they favor 
the workman except as the increased output is an advantage to 
the employer. The defect of the piece-work system with a 
fixed rate per piece is that it makes no provision for the effects 
of the inevitable decrease in cost of production brought about 
by the various improvements which are from time to time intro- 
duced. The workman obtains the entire advantage except the 
one mentioned. The result is one of two things: Either prog- 
ress in improvement will stop at the point where the men begin 
to fear a cut in their prices, or the employer, who can never 
be happy when men are getting the advantage over him, will 
make a cut in the schedules and sacrifice the confidence of 
the men. If prices have been carefully fixed at the start this 
may require a long time, but if there is progress the time 
will come when the issue must be faced. The employer needs 
to have a direct interest in the further exertions of the work- 
men just as much as the men need to have an interest in pro- 
ducing short cuts and suggesting improvements. A piece-work 
system cannot be considered satisfactory unless it is clearly 
to the interests of the employer to have the men earn as much 
as they can. 

In a paper by Mr. R.. T. Shea, read in November, 1899, before 
the Western Railway Club, the generally understood advan- 
tages of piece-work were outlined and in the discussion Mr. G. 
R. Henderson, Assistant Superintendent of Motive Power of the 
Chicago & Northwestern, touched upon what is now being 
urged as the remedy for this defect in piece-work systems when 
he suggested that any increase in the product of a day’s work 
(on the day-pay basis) should be divided between the employer 
and the workman. Mr. F. A. Halsey’s plan (American Machin- 
ist, March 9, 1899, page 180), is as follows: 

“Taking round numbers for convenience, suppose a work- 
man to be paid $3.00 per day of 10 hours and to produce one 
piece of a certain kind per day. The wages cost of the product 
per piece is obviously, $3.00. Now, under the premium system 
the proprietor says to the workman. ‘If you will reduce the 
time on that piece, I will pay you a premium of ten cents for 
each hour, by which you reduce it.’ If a reduction of one hour 
is made the first result to the employer is to save the wages of 
50 cents for the hour which has been saved, but against 
this is to be placed the ten cents earned as a premium, leaving 
a net gain of 20 cents to the employer, and a net increase of 
earnings of ten cents to the workman. Had the premium of- 
fered been 15 cents, the result of an hour’s reduction’ of time 
would have been to save 15 cents to the employer and to in- 
crease the workman’s earnings by the same amount.” 

The premium plan fixes a time for a certain piece of work 
and pays a premium for every hour saved. In practice it has 


been found safe to count upon cutting down the time of ma- 
chine work operations by one-half. The standard time and the 
premium need to be fixed with great care. The standard time 
must not be too short or the premium too great. Mr. Halsey’s 
experience has shown it to be satisfactory to the workman if 
he receives one-third of the amount he saves. This plan has 
the effect of keeping the foremen up to their best work, and 
it is found to be a greater test of the management than of the 
men. This plan means that the larger the workmen’s wages 
in a given time the less is the cost of production and the 
greater the advantage to the employer. The premium plan is 
apparently applicable to any processes to which piece-work 
may be applied. 

Men have objected to this system because it was considered 
as piecework under another name, which shows their opinion 
of piecework. Some such plan as this administered with fair- 
ness seems likely to prove to be what the industrial situation 
needs. Summed up, this may be stated as follows: Work in- 
evitably cheapens and some sort of a premium plan is the only 
way to reduce the cost of production without cutting prices. 








FIBRE STRESS DUE TO IMPACT. 





By Edward Grafstrom. 





If a piece of iron is inserted in a testing machine, and the 
pressure which stretches it is gradually increased, the ratio 
between the elongation and the force causing it may be repre- 
sented graphically by a curve, the ordinates of which refer 
to the elongations and the abscissas to the corresponding 
forces. Many testing machines are provided with recording 
apparatus automatically drawing this curve, which is charac- 
teristic of the material. If the gradually increased pressure 
in the machine were substituted by a falling weight impinging 
upon the lower, free end of a vertically suspended bar, a sim- 
ilar diagram would be obtained. According to the law of 
kinetic energy the falling weight would not come to a state 
of rest until the work done by the impact had been absorbed, 
or, in other words, when the work of the external force bal- 
ances the internal strains, the velocity of the lower end of the 
bar becomes equal to zero. When the internal strains equal a 
static load of the same weight, the lower end of the bar 
reaches its maximum velocity. From this point the work as 
well as the velocity decreases, until the latter quantity finally 
reaches its zero-value, when the bar remains at rest for an 
instant, after which it begins to contract. It would continue 
to oscillate in a vertical direction, were not the energy con- 
sumed in producing heat, structural changes, etc. 

By assuming that the elastic impulse is transplanted with 
an infinite velocity, so that the deformation of the body is 
instantaneous throughout its structure, and all parts of the 
body are set in motion and again come to rest simultaneously, 
the dynamic principles above referred to may be used for 
determining the fibre stress in a body under impact, provid- 
ing that the proportional limit is not exceeded. One of the 
most convenient formulas for this purpose, which has come 
under the writer’s observation, is the one by Mr. John David- 
son, presented in a recent number of the “Technical Journal’ 
of Stockholm, Sweden. The results of this formula have been 
verified by the testing machine, within the limits prescribed, 
which puts it beyond speculation, and, as it may be new to 
many, its dévelopment will here be explained. 

If a body is acted upon by a static force, and this is increased 
in a certain proportion, N, the deformation as well as the fiber 
stress will also be increased in the same proportion. If now 
a dynamic force producing N times as large deformation is 
substituted for the static force, the fiber stress it produces is 
obtained by simply multiplying the static fiber stress by N. 
In order to determine thé dynamic co-efficient, N, the work of 
the external forces is put equal to the work of resistance of 
the internal strains, for, as already stated, it is under these 
conditions that the body attains its greatest deformation. | 
Returning to the example of the vertical bar with a falling 
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weight impinging upon its lower, free end, and by plotting the 
strain curve referred to, as in Fig. 1, with P representing the 
weight, h the height, and y the elongation, the rectangle, 
A B C O=Ph, gives the kinetic energy, L, of the weight at 
the moment of impact. The static deformation work, W, 
caused by P is equal to the triangle, OF E=%Py. The sum 
of the work by the external forces at the maximum deforma- 
tion is then, AB DG=ABCO+O0OCDG. The internal 
stresses are represented by the triangle, O G H. Consequently, 
ABDG=OGH. According to the definition of N,O G=Ny, 
and GH=NP. OCD G is therefore the same as N Py, and 
O G H the same as %4N’Py, also AB DG=Ph+N Py. By 
insertion the equation Ph + N Py = %4N’Py is obtained, from 
which the value of N is found thus: 


If the external forces are suddenly applied, but without at- 
taining any velocity, L becomes — 0, and consequently N= 2, 
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Fig. 1. 


or, in other words, the fiber stress becomes twice as large as 
under the same static load. 

The practical application of Mr. Davidson’s formula is of 
wide range, and as it may enable the designer to determine 
the detail dimensions of machines or structures exposed to 
dynamic influences more accurately than by experience or from 
similar analogical conditions, it may be interesting to illus- 
trate its usefulness in the following examples: 

Example 1. A vertically suspended iron bar of a length, 
1=100 inches, and with a sectional area, A—1 square inch, 
is struck at its lower, free end by weight, P—450 pounds, 
falling from a height, h=1 inch. The support as well as 
the weight are considered inelastic. Find the maximum fiber 
stress, S. 

Here, W= Py, if y represents the maximum elongation; 
y is also equal to_P! divided by AE, where E stands for the 
modulus of elasticity. W is therefore = P*l, divided by 2A E. 
If this and the value of L = Ph are inserted in the formula, it 


will appear thus: 
x eS ESE ESS 2 - . 2A Eh 


Assuming E as 27,000,000, we get: 


wet g/ 1 4 21, 91,000,000 - 1 95,00, 


The static fiber stress being 450 pounds per square inch, 450 
multiplied by 35.66 gives the dynamic fiber stress, S — 16,047 
pounds. 

Example 2. A beam fixed at one end is acted upon by a 
weight, P, falling from a height, h (see Fig. 2). 

The work of deformation for a strip of the length, x, and the 
area, q, at the distance, z, from the neutral axis (see Fig. 3), 
is, as before, and using the same letters: 

(q S)* x 
w= oe 
If 8’ is the stress et the distance z, and 8S”, the stress in 











the uppermost element, then S’: S’” =z: e. Now, 8S” ~ | See 
M and I relating to the distances x and 2, respectively, and 


i= f z*q. From this the value of W is obtained: 
1 fM*x 
W=o8J I 
and when the cross section of the beam is constant: 
1 
WwW = TEI f M?® x. 


From this equation the value of N is obtained, according 
to Mr. Davidson’s formula: 


Inserting the values 


fw xefexe =P? 1 
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Example 3. From what height may the tup in a drop-test- 
ing machine fall upon a standard M. C.-B. 4%4x8-inch steel 
axle, without straining the axle beyond the proportionate limit 
(Fig. 4)? 

Inserting the numerical values in the formula, we get 


Na144/1 4 6E.16 O, 0401. (4§)*-h 


1640 . 36° 
which gives 








‘Sagas 3% 
=1 Sees a 
N=1+ 4/14 go 











Fic, 4. 


The fiber stress under a static load of 1,640 pounds is 
1640 . 48 . 36 
F = 7-9. 0, 0491 . (4g)* = 1.520 lbs. 

According to Prof. W. K. Hatt’s paper at the Pittsburg 
meeting of the Association for Testing Materials, the propor- 
tionate limit of steel bars under the conditions at hand may 
be taken as 33,900 pounds, and the modulus of elasticity as 
29,386,000. Using these figures, we would have 33,900 = F N, or 


88,900 = 1,520 (1 + 14 SEE MOR) 


35,478 
which gives h = 0, 54 inches. 
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EDUCATION OF MACHINISTS, FOREMEN AND MECHANI- 
CAL ENGINEERS. 





The paper on this subject read before the American Society 
of Mechanical Engineers in December, by M. P. Higgins, was 
characterized by Captain Robert W. Hunt of Chicago as the 
most important paper ever brought before the society. 

It is a severe arraignment of the existing order in education 
for technical mechanical pursuits and is worthy of most at- 
tentive consideration from those whose needs this journal is 
intended to reach. 

Many excellent schools are preparing young men to be me- 
chanical engineers, but few are educating machinists and 
foremen. The need is for these men. One hundred of them 
are wanted for every one mechanical engineer, and the au- 
thor’s object was to describe a well-considered plan to pro- 
vide for this vital necessity. His fundamental idea is to base 
the education on the machinist’s trade and without any in- 
tention of interfering with the high-grade technical institu- 
tions he would make it possible for a boy to become a com- 
petent mechanic and at the same time obtain a good school 
education. Everyone knows the situation with regard to ap- 
prenticeship. Mr. Higgins seeks to answer the question: 
“How can we give our boys a chance to learn a trade without 
being deprived of a good common school education and at the 
same time secure a foundation upon which to build a higher 
education if capacity and circumstances permit?” 

He does not propose a new plan to educate the mechanical 
engineer. He desires to give the machinist’s trade and the 
common education to those who need it, and to do this in a 
commercially conducted shop which is manufacturing for the 
open market and is combined with a good school system. 

This is a good start for all of the three grades mentioned in 
the title of the paper. The man who is first a good machinist, 
trained in a shop which is obliged to frame its conduct on com- 
mercial principles, and is qualified to be a foreman, has the 
best sort of foundation for success as a superintendent and as 
a mechanical engineer. It is insisted by all that the mechani- 


cal engineer requires shop experience and more than he can - 


get in the usual technical school. In view of this we are 
of the opinion that the high grade technical schools can profit- 
ably consider an application of this idea to themselves. There 
is no doubt that those who start with Mr. Higgins’ plan and 
afterward qualify for mechanical engineering work will be in 
far greater demand than those who start with the education 
first and attempt to get the shop experience afterward. To 
attempt to give even a synopsis of the paper is out of the 
question here, but we shall try to state its underlying princi- 
ples. 

Mr. Higgins gives the chief features of what he terms the 
“Half Time School,” as follows: 

First.—A school which shall include a first class commer- 
cially successful and productive machine shop, which is a 
department co-ordinate in importance, influence and educa- 
tional value with the academic department. 

Second.—A school in which the pupils are to have instruc- 
tion and practice in this shop during half the working hours 
in five days of each week for a period of four years. 

Third.—tInstruction in the public schools during a portion 
of the other half of the time, equivalent to a high school 
course, restricted, abridged and improved to meet the needs 
of these pupils. : 

Fourth.—Special care and method of selection of pupils who 
have finished the grammar school course and who have special 
aptness for mechanical work. 

Fifth—Management under a corporation whose _ trustees 
shall be practical business men. 

The idea will be new to many, but it is shown to be practi- 
cable by the entire success of the Washburn Shops of the 
Polytechnic Institute of Worcester, Mass., of which the au- 
‘hor of the paper has been Superintendent for 27 years. These 
-hops have carried out the idea fully and successfully. This 


result is in a large measure due to the ability and earnest- 
ness of the Superintendent, and it will be difficult to secure 
such men. They are to be had, however, and it is difficult 
to understand why the work of teaching should be intrusted 
to any but those who are best able to do it. This plan means 
a higher grade of instructors, because they must be men who 
can hold their own in the competition of commercial affairs. 
The present college professor has the highest ideals, but it is 
most difficult for him to keep in touch with commercial con- 
ditions unless, as in such a scheme as this, he must do so 
or fail. 

The author says that at a recent meeting of managers it 
was stated that 200 young men suitable for foremen for foun- 
dries could be placed at once. Nothing is more difficult than 
to find good men for these positions. If, however, a president, 
a treasurer, salesman or mechanical engineer is wanted, there 
is no difficulty. The man who is able to manage the practical 
details of the shop and not only do good work but also do it 
cheaper than his competitor, is relatively very rare. 

The proportion of boys completing courses in the public 
schools is small, and it is believed that if a good living was 
assured upon the completion of a four years’ course, more 
would endeavor to take it. The technical schools do not reach 
this class; first, because the requirements are high and are 
tending even higher, and second, because these schools are for 
the scientist rather than the mechanic. This type of school is 
beyond the reach of boys who are to become workmen and 
also beyond the reach of many who would make engineers. 
Mr. Higgins says: 


“This school is aimed to fit each boy for the successive 
grades of mechanics from the machinist up, so that at any 
time he will be fitted to take up his work outside as a well- 
trained mechanic in the grade which he has completed, and 
be prepared to enter the training of the next grade. In other 
words, the object of the school is to produce many well- 
trained and educated machinists, and from these machinists 
some foremen, from the foremen a few superintendents, and 
finally an occasional engineer. 

“*Many are called, but few are chosen.’ We need not 
grieve at the very few chosen, because but few are required. 
But few professional engineers can be employed, provided 
the great body of working mechanics are effectively educated 
to think clearly, keenly and quickly. 

“We may hope for much from a thousand edueated, think- 
ing, expert American machinists who have the skill. educa- 
tion and an exact knowledge of the shops. Is not txe pro- 
duction of one hundred well-educated workmen a more cer- 
tain undertaking than the production of one genius? 

“The hindrance to the best results in engineering schools, 
which has come from the imperfect and unfair method’ of se- 
lection in making up or enlisting its classes, has already been 
mentioned. Under the present system it is a boy’s business 
to spend several years of cramming for examinations after he 
decides upon going to a polytechnic school or college. His 
whole aim and the aim of his teacher is to prepare for the 
examinations. The fitting school develops an astonishing abil- 
ity to pass examinations which are not a true or adequate test 
of a boy’s fitness to make a mechanic or a mechanical engi- 
neer. Therefore the entering class of the polytechnic insti- 
tute consists of a body of experts at examinations, while the 
boys all through the country who ought to be trained for 
manufacturing and mechanical industry are overlooked and 
passed by.” 


The idea about-the shop is to secure as far as possible the 
conditions which will permit of competing with the best 
equipped commercial shops in the country, and the organiza- 
tion may be almost the same as if the school element were 
entirely left out. The Worcester success shows that there 
are no insurmountable difficulties in the selection of the kind 
of machines to build or in the manufacture and sale, provided 
that the management is what it should be. The capacity of 
the shop should be such that, if desirable, at any time, one- 
third or one-half as many hired men may be employed as 
the total number of students. This is one of the fundamental 
ideas whereby the instruction is surrounded with the real shop 
atmosphere. 

In the light of the long experience of the originator in this 
field, we are inclined to give weight to the following state- 
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ment: “We can confidently assure a more thorough expert 
knowledge of the machinist’s trade and a more practical skill 
in its various departments than is generally secured by any 
apprenticeship in this country or Europe.” The same applies 
to this also: “These pupils will receive as a part of their 
shop practice a much larger amount of time in lectures and 
instruction upon the technical part of the machinist’s busi- 
ness than is given in the technical school.” 

This is a period of transition in educational matters and 
methods in all lines. It takes time to bring radical changes 
about, but with the wide and deep interest manifested in this 
subject in many directions, the necessary improvements can 
not fail to begin at once to make advances. For a well-con- 
sidered presentation of a plan drawn up by a man with lofty 
and sensible views of technical education, this paper is com- 
mended to our readers, who are becoming more and more de- 
pendent upon properly trained assistants. They should at 
once take steps to secure copies of the paper from the Secre- 
tary of the American Society of Mechanical Engineers. We 
have, in our ediicrial rooms, a limited number of copies which 
will be placed at the disposal of those who ask for them. 











CORRESPONDENCE. 





THE EFFECT OF THE LOADING OF LOCOMOTIVES ON 
FUEL ECONOMY. 





Editor American Engineer and Railroad Journal: 


I have been much interested in the description of locomo- 
tive tests on the Norfolk & Western in the December number 
of the “American Engineer,’ and greatly pleased to find. that 
the theoretical solution (referred to on page 392, and which 
was worked up by the undersigned, when connected with the 
Norfolk & Western) has been confirmed by the practical tests. 
It was here found that an increase of 20 per cent. in coal 
burned per ton-mile was caused by an increase in the load 
hauled of 10 per cent. (page 394). By referring now to page 
206 of the June, 1899, issue of the ‘‘American Engineer,” a load 
of 700 tons at 10 miles an hour on a 1 per cent. grade should 
require 47 pounds coal per 100 ton-miles, and a train of 770 
tons, or 10 per cent. increase, 53 pounds, or 13 per cent. increase, 
in fuel consumption. The test was made on a grade of about 
1.2 per cent., and this increase in consumption is probably 
quite logical for these conditions. On a level, an increase 
from 2,000 to 2,400 tons did not show an increased consumption 
of coal per 100 ton-miles, and this also corresponds with the 
diagram on page 206. It must be borne in mind that too great 
a reduction in the weight of the train will also be accompanied 
by an increase in the consumption of fuel, as we should pass 
the economical point of cut-off. In a combination of grades 
and levels the latter will often be so great a proportion of 
the total haul that an uneconomical loading for the grade will 
give an economical train on the level; for instance, a grade 
10 miles long, requiring a cut-off of 90 per cent. for a train-load 
that required only 25 or 30 per cent. cut-off on a level 100 or 
more miles in length, would evidently not be sufficient to 
overcome the economical effect of the level haul. The whole 
subject is one of great interest to motive power officers at 
this time, and any reports which throw light upon it are 
heartily welcome. G. R. HENDERSON, 
Chicago, Til., Assistant Superintendent Motive Power, 

Dec. 11, 1899. Chicago & Northwestern Ry. 








THE POWER OF LOCOMOTIVE BOILERS ON STATION- 
ARY TESTING PLANTS. 





Editor American Engineer and Railroad Journal: 

I have read with interest the paper on “Road Tests of Loco- 
motives” presented at the September meeting of the New York 
Railway Club, by R. P. C. Sanderson, together with the dis- 
cussion which followed. I find both paper and discussion full 
of suggestion and information. 

There were some statements, however, in the discussion 
which, it seems to me, call for further remark. The gist of 
these statements was that, owing to the peculiar conditions 


« 


under which locomotive boilers operate on the road, it was 
possible to secure nearly one horse-power per square foot of 
heating surface; that this condition was probably due to the 
motion of the boiler, which had a tendency to keep the water 
solid upon the tubes and thereby prevent priming. Reference 
was made to laboratory tests of locomotive boilers in which 
a boiler capable of developing 1,500 horse-power could only 
be made to show 750 horse-power when tested on a stationary 
plant. The conclusion drawn from this was that it was im- 
possible on a stationary plant to get as much out of a loco- 
motive boiler as could be obtained on the road. 


To those familiar with the operation of stationary testing 
plants, it is constantly shown that a locomotive boiler may 
at times and for considerable periods supply steam sufficient 
to generate at the engine, horse-powers approaching in fig- 
ures the number of square feet of heating surface contained 
in the boiler. This, however, does not represent the capacity 
of the boiler, but is an abnormal condition which cannot be 
maintained continuously. The true measure of the capacity 
of the boiler is what it will do for several hours on a stretch, 
ending in practically the same condition as it started. For 
this reason, any deductions as to the maximum capacity which 
may be maintained by a boiler on the road are apt to be very 
misleading. If the boiler output is figured from indicator 
cards, those cards may not have represented the average 
horse-power developed at the cylinder; if it is figured from 
draw-bar pull, the draw-bar pull may have been an unusual 
one and not representing average conditions. The very nature 
of road service, as it affects the boiler, the fact that for cer- 
tain periods large powers are developed and then time is given 
to recover and recharge, so to speak, gives opportunity to 
greatly overestimate the maximum output which a given 
boiler continuously delivers. For these reasons, the state- 
ment made, that it was possible to obtain nearly one horse- 
power per square foot of heating surface is, it seems to me, 
open to serious question. 

Referring now to the second statement, namely, that loco- 
motive boilers in stationary service or on the testing plant, 
could not be made to develop the same capacity of which they 
were capable in road service, I would say, first, that if what 
has just been said be true, there may have been an error in 


- determining the maximum capacity of which the boiler was 


capable on the road, and which was said to have been greater 
than the performance of the same boiler on the testing plant. 
Second, that it is possible that the stationary test was not de- 
signed to force the boiler to its utmost capacity, and, third, 
that tests have been made on a stationary plant which would 
seem to show that the capacity of the boiler was not affected 
by the running of the engine, but was merely a function of 
the draft. 

The movements of a boiler on the road may be classified 
under three general heads: First, the forward motion along 
the rails; second, the more or less irregular swaying of the 
boiler up and down and from side to side; and, third, the con- 
tinuous and severe vibration of comparatively high frequency 
and small amplitude. On the testing plant the first of these 
movements is, of course, absent; the second one is only present 
occasionally and in a small degree; the third class is, however, 
present and in about the same degree as in ordinary road 
service. This has been proven in many ways. It would seem 
to the writer that if the motions of a boiler have any effect 
to increase the production of dry steam, that the third, or 
vibratory movements, would be the most important, in that 
they would have a tendency to jar the particles of steam away 
from the heating surface as fast as formed. As has been said, 
this vibratory condition is to a very large extent present on 
the testing plant. Tests have been made in which the valves 
were blocked away from the seat and the steam allowed to 
blow through the exhaust, which have shown that with a given 
draft the evaporation of water per square foot of heating sur- 
face was practically the same as if the engine were running 
and the same amount of draft had been produced in the usual 
way. This would seem to point to the conclusion that the 
motions of the boiler in service do not have the effect of in- 
creasing its output to the extent that would be inferred. from 
the discussion quoted. 


Purdue University, 


Lafayette, Ind., 
Nov. 25, 1899. 


R. A. SMART, 
Associate Professor of Ex- 


perimental Engineering. 
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RAIL WASHER TESTS ON THE BURLINGTON. 





Editor American Engineer and Railroad Journal: 

The article on page 380 of the December issue, on the value 
of the rail washer to remove the sand from the rails as carried 
out on the Chicago, Burlington & Quincy, is a most interesting 
one, but I believe the diagrams and tables do not bring out 
all of the advantages of the device, because the coniparisons 
were made in such a way as to include the grade resistance 
in the train resistance. On a grade of 1.3 per cent. the 
grade resistance is 26 pounds per ton, and grade resistance 
is like death—it is sure. Furthermore, the tonnage must be 
wrong in the article; the figures evidently should be 396.7 and 
302.8 tons instead of 3,967 and 3,028 tons, the decimals having 
been apparently misplaced. These figures attracted my at- 
tention at once because, of course, an engine with a drawbar 
effort of 12,000 pounds could not pull a 3,967-ton train on a 
1.3 per cent. grade. 

What I want to call your attention to particularly is that 
you do not properly bring out the results of the tests by plot- 
ting the total resistance. The grade resistance being 26 pounds 
per ton, is 10,314 pounds in the case of the full train. Then, 
why not simply plot the train resistance alone? This would 
show what an enormous effect the sand has. This can easily be 
done by drawing a horizontal line on the diagram of the full 
train record at the point of 10,314 pounds drawbar pull. This 





Diagram of Resistances. 


introduces somewhat of a difficulty, however. Subtracting 
10,314 from the average drawbar pulls given in the table gives 
results for train resistance as follows: 


Pullin libs. Lbs. per ton. Rating. 
Saw  GlOWS. ei cdivecnsdecésccscast 122 7.85 100 per cent. 
Sand and washer ............... 554 6.42 82 per cent. 
DEF PRED. Wedwd cxiseress cece ene 2,197 5.53 70.5 per cent. 
Wasser RIOG§G: ~ ¢ xcsiieacdeccxssss 1,516 3.82 48.7 per cent. 


I consider that the figures for the washer alone look rather 
small, and you will notice that all of the figures at section 9 
on the diagram are low, but they vary together. I should 
suppose that the train accelerated between sections 8 and 9, 
thus reducing the drawbar pull; but it is equally fair to all 
to deduct the grade resistance. The mere fact that the quan- 
tities are larger and that the discrepancies appear more no- 
ticeably in the total amounts is of no more value than adding 
an arbitrary 50,000 pounds would be. Put upon the basis of 
train resistance only, it shows what a valuable appliance the 
rail washer is. 

In confirmation of this, I had a little experience with a 
very large freight engine on a Western road in testing it on 
a grade of 1.55 per cent. It was found necessary to use a 
great deal of sand, which increased the train resistance con- 
siderably. I have not the figures at hand, but, if I am not 
mistaken, the load was increased from 31 to 34 cars by the 
use of the washer. In this case the water was taken from 
the tender tank and I do not see why it should be taken 
from the boiler. The additional heat in this hot water will 
surely not be enough to avoid freezing in winter, because it 
is not great as compared with that given out in freezing, and 
the tank water washed the rails effectively, at least, we 
thought so. 
Chicago, TIl., 

Dec. 12, 1899. 

[We have reproduced the diagrain of the tests with the new 
base line, as suggested by our correspondent, because the 


H. H. VAUGHAN. 





‘point raised as to the effect of the washer on a level track 


appears to be a good one. It is understood that in the case of 
the Burlington the washer is used only -on grades, but, to get 
at the maximum effect of the device, the grade resistance 
should be eliminated.—Editor.] 








LOCOMOTIVE EDUCATION. 





Editor American Engineer and Railroad Journal: 

Mr. E. L. Coster’s communication on locomotive instruction 
in technical schoosl, page 379 of the December issue, was of 
special interest to me. This revival of interest in technical 
schools affects all engineering courses as well as that per- 
taining to the locomotive, and if there is need for such a 
revision in locomotive engineering courses, it is even more 
necessary that improvement take place first in the mechanical 
engineering course, which forms the basis of locomotive en- 
gineering. 

Our technical schools are beginning to realize the necessity 
of up-to-date ideas and commercial methods of conducting the 
work of the shops and laboratories. During the past ten 
years they have not kept abreast with commercial improve- 
ments. It is for this reason more than any other that such 
interest is being taken in improving these conditions. We 
must bear in mind that it is not an easy matter for the pro- 
fessors and instructors of the ordinary technical school to 
keep up with the best and most modern work and do it by the 
most improved methods. And probably the only way to bring 
about such results would be,to put the work as made in the 
shops and laboratories out on the open market. This privilege 
should be allowed the colleges of the country as well as the 
penitentiaries. And when tnis can be done the trouble which 
railroads experience in getting the right kind of machinists 
and foremen will be overcome. 

I have at hand a letter from one of the most wideawake 
technical institutions in the country. And in view of the 
fact that the school has met in the past with such success.in 
the courses taught, the head of the school is engaged in further 
revising the courses so as to fit the graduates to: meet more 
nearly the demands of the engineering world. Blanks are 
being sent to the graduates of the college who are in positions 
to give, from their three to four years of practical experience, 
the information desired. These blanks contain six questions 
which are to be answered and returned with any additional 
suggestions which may be offered. The questions asked are 
as follows. 

1. Name the course and class in which you graduated. 

2. Name the subjects in your course which you think have 
proved of most practical benefit to you. 

3. To which studies do you think we should give more time 
than we now allow? Name in order of importance—most im- 
portant first. 

4. Name the subjects of least value to you, in order of im- 
portance—least valuable first. 

5. Which subjects in the course would you retain, but give 
less time to them? 

6. What subjects would you omit altogether from the course? 

These questions may prove suggestive to other technical in- 
stitutions. CHIEF DRAFTSMAN. 
Chicago, II1., 

Dec. 15, 1899. 


A bright idea in piece-work was devised some time ago by 
Mr. E. E. Davis, Assistant Superintendent of Motive Power 
of the New York Central, while he held a similar position on 
the Philadelphia & Reading. The men who used material were 
put on piece-work and those who prepared the material were 
working on the day-rate system. The result was that the 
piece-workers kept hurrying the day-workers to keep up the 
supply of material so that their wages would not be made 
to suffer for lack of work. This is an excellent illustration of 
the operation of the piece-rate system and it was also a bit of 
good management. 
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Fast Passenger Locomotive—Pennsvivania Railroad—Class E1. 


ATLANTIC TYPE FAST PASSENGER LOCOMOTIVES. 





Pennsylvania Railroad. 





Class E 1. 





The magnificent new Class E1 Atlantic type engines of the 
Pennsylvania which were completed last summer have been 
making excellent records in the development of great power 
at high speeds. Mr. Theo. N. Ely, Chief of Motive Power, has 
kindly supplied us with a photograph and diagram of one of 
them and particulars concerning the fast runs made on the 
West Jersey & Seashore Division. These engines were built 
at the Juniata shops and are of the best possible workmanship. 
They are handsome in appearance and the design in every 
particular reflects the characteristic and broad-minded intelli- 
gence of the officers of the mechanical department. 

The principal dimensions of the engines are as follows: 


peer OF DSITS OF Grivinge Wheels, ..... v6.05. ccc cccccccccveswevecscce 2 
00 ANEW OSEME WERBOUG ose ccc cinta cod bedvus acc scctcccsccevesenc 0 in. 
Size of driving axle journals............... 9% in. and 8% in. Ee 4 3 in. 
Length of driving wheel base................c cc cece ccc e eee e eens 5 in. 
ees WHOG! DASG OF SNBING..... 2.2.00... .ccccccccccccvesecss 26 tt. ‘ey in. 
Total wheel base of engine and tender....................005. 50 ft. 5 in. 
peumiper Of wheels in engine truck...............ccccccccccesovccscscsce’ 
Diameter of wheels in engine truck................ccccccccecccceces 36 in. 
Size of engine truck axle journals..................cceeeues 5% by 10 in. 
as 05 ou kn os daie kha cee occas ceesess cioaad 85% in. 
INE ao Ss a's hou 6 0 6 o0cclecius 05 Gem vsecccedsous 204% in. by 26 in. 
es ays i cos S'sip pais ace 0 s'c60 ociec sess obsnde bon? 1% in. by 20 in. 
ee en OS bb So A Eka eh ds sce e ducks ¥icdecesoecievesse 3 in. by 20 in. 
re ae FON Cubes css obc.cv ee sch eee ben ces ede cduress cua 7 in 
Ne a ens hci ks cee 6 604ednspoecmabscsbcaes sad 1% in. 
EE i a oe wide abu Suda hd avs o's'e.0o este Belpaire wide firebox 
Minimum internal diameter of boiler.................0.ccccceeeees 65% in. 
I Nr os cs a npihs sn cedci'sicosesscs soda scewadladcceivbavan 
a ED ASE” SEIN Shas wiley ov b sine ca bc's oa clescicadecdpasasdet 1% in. 
Length of tubes between tube sheets............... ccc ccccecceceeee 156 in. 
Fire area through tubes, square feet...............ccccccecceccceceees 4.33 
SUN ORE REMEDIES DENI 6 i666 soos cass sbccy vacceccoeoccsvess 104 in. by 96 in. 
ee MOMS MUON POUT “COOC ooo once ccc ccc cccclewccsisccctcacdeccuc 69. 
External heating surface of tubes, square feet..................05 2,102.4 
Heating surface of firebox, square feet............... ccc cece ce ceceee 218.0 
Total heating surface of boiler, PS TOR ES 56s hic icee 2,320.4 
Steam pressure per square inch, RII noes sks ods weeeack ve bR aS 185 
Reamer “OE -WUMOOIS TATIGOr TENGE. oo. cc ik cic cs cece socccccccccecedousces 6 
Diameter of wheels under tender................. ccc cece cceceees in. 
Size of tender truck axle journals........................ 5 in. by 9 in. 
Weight on truck in working order.............................. .125 Ibs. 
Meee OM TTOt PRIT OF GLive4rs. ..: occ. c cece ccc cc cccccceccucce 50,250 Ibs. 
Weight on second pair of drivers........... 0. ccc cc ccc cc ceee 51,300 Ibs. 
CPU UMEE, TOPE AOOINITI WCCIB, 65 oo on scion cic ccccececkcccccecelece 33, 775 lbs. 
Weight on engine in workin =o yah Pe Rwiehkases Chay hes eepueree 173,450 Ibs. 
Tractive power per pound of m. @. P............ cc cece ccc cccccccccuce 149.0 
Tractive power with m. e. p. owual oe 4/5 boiler pressure...... 22,052 


The boiler has a 42-inch combustion chamber, a wide fire- 
box in which the Belpaire form of staying is retained, a total 
heating surface of 2,320 square feet, of which 2,102 are in the 
flues and 218 in the firebox. The boiler is said to weigh, empty, 
37,494 pounds. The grate area is 69 square feet and unusually 
large for this road. The fuel is anthracite coal. The smoke- 


stack is short, but it has an extension down into the smoke- 


box to a point about 17 inches from the top of the exhaust 
nozzle. It has been found advantageous to use this arrange- 
ment of the exhaust appliances on this road instead of the plan 
recommended by the Master Mechanics’ Association. The ash 
pan and dampers have had careful attention; the ash pan is 
made tight and the dampers are of cast-iron and close fitting. 
The location of the sandbox within the dome casing, in front 
of the steam dome, is novel. The casing is elongated for this 
purpose and it looks well. The dome appears to be large, but 
not too large for such a boiler. 


In many respects as regards details, this design resembles 
the Class H 5 and H 6 freight engines illustrated in our issue 
of June, 1899. The front sections of the frames are of slab 
form, with the same excellent arrangement of cylinders cast 
separate from the saddle and with the same carefully planned 
fastenings between the cylinders and saddle and the frames. 
The frames are of cast-steel and are very strong. The rear 
portions are 4 inches thick and are reinforced by more mate- 
rial at the jaws. There is but one steam pipe and that makes 
an S-bend in its upper portion and becomes straight before 
passing through the diaphragm. It enters the center of the 
saddle casting in the rear of the exhaust pipe, and at the 
cylinders on each side, where there is too little space for a 
single pipe of sufficient size, it branches into two pipes for a 
short distance. The exhaust connections from the cylinders 
pass through the frames. This arrangement of steam and ex- 
haust passages is remarkably direct and-it should be easy to 
maintain in good order. 


The 80-inch driving wheels are handsome and light steel 
castings, the truck wheels are 36 inches in diameter, and the 
trailing wheels 56 inches; yet they do not look large because 
of the good proportions of the engine. A central cab never 
looked so well before. .-These engines have very light pistons, 
light cross-heads, and the Vogt guide, which has a bearing 
surface 10 inches wide for the top of the cross-head, and it is 
enclosed for protection against cinders and dust. The washer 
of the cross-head pin is in one piece with an oil cup. The 
main rods are unusually long, and, like the side rods, of fluted 
section. The back end of the main rod is solid with a block 
held in place by a half round gib and key, the latter being 
secured by a clamp and two set screws. The valve rod is sup- 
ported at the back end and the valve motion is similar to that 
of the freight engines referred to. The setting of the valves 
has been studied most carefully and this accounts for the 
power at high speeds. The lead is made 3/16 inch in the tenth 
notch, and at that point gives a cut-off of 12 inches. The 
greatest lead is %4 inch, in the fourteenth notch, which gives 
a cut-off of a little less than 5 inches. The valves have a 
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Fast Passenger Locomotive—Pennsylvania Railroad- Class E1. 


travel of 7 inches, 1% inches outside lap and 5/32 inch. inside 
clearance on each side. This is unusually large and is doubt- 
less very useful in getting rid of the exhaust steam. Among 
the minor details of the running gear the hanging of the 
brake shoes at the rear of the driving wheels should be men- 
tioned. The brake cylinders are placed in front of the forward 
pedestal jaws of the front driving wheels. The truck wheels 
are also braked. 

The truck has a new, and, we believe, a very important 
feature. The pivot is 9% inches back of the center of the 
wheel base and yet the load is carried centrally between the 
axles and is equally distributed between them. The purpose 
of this is to lengthen the lever arm of the forward wheels 
and to reduce the impact of the loading and the consequent 
wear of the leading wheel flanges. The wheel base of the 
trucks is 6 feet 7 inches. The truck has a steel center casting 
to which side frames are bolted. These are spaced 27 inches 
apart, and to their outside faces the pedestals, in the form 
of brackets, are bolted. The load is transmitted to the boxes 
by double equalizers, whose ends are united so that they bear 
directly upon the centers of the boxes. 

The tender has a capacity of 4,000 gallons and is carried on 
three axles, the rear two being equalized. The tender journals 
are 5 by 9 inches. The six-wheel type was decided upon be- 
cause it gives a good distribution of the load and does not shake 
itself to pieces. The coal is carried on a sloping deck ex- 
tending entirely across the tender, the front portion of which 
is level and elevated about 18 inches above the deck of the 
tender. The tank is very strongly braced to hold the coal 
when the water is low. The photograph shows the rivet 
heads whereby the position of this coal deck may be seen. 
Water scoops are fitted to these engines and they are very 
satisfactory. The scoop is balanced against the thrust of 
the water, no portion of it is allowed to touch the sides of 
the trough, and with it 3,500 gallons have been taken in 10 
seconds at a speed of 68 miles per hour. 

Mr. Ely states that these engines have done very satisfac- 
tory work on the seashore line during the past season with 
fast and heavy trains. These are scheduled at 60 minutes 
from the Philadelphia side of the Delaware River and 55 
minutes from Camden to Atlantic City, or at the rate of 63.6 
miles per hour for the distance of 58.3 miles. As 5 minutes is 
a rather short time for the ferry trip and the transfer of pas- 
sengers, the actual running time has frequently been less than 
that. Mr. Ely sends a statement of some of the fast runs and the 
weights of the trains. These speeds are remarkable, but they 
are vouched for, and it is evident that these locomotives take 
place among the fastest in the world. It is probable that they 
have not been driven to their limit during the first season. 
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The record is printed below exactly as received from Mr. 
Ely: 
Some Exceptional Runs of Regular Trains Hauled by Class E 1 


Locomotives from Camden to Atlantic City, Distance, 58.3 
Miles, Pennsylvania Railroad Line (W. J. & S. R. R.). 


July 16. July 20. July 31. Sept. 22 
TRAM NG is cin eek passees 269 269 269 269 
Number of cars............ ; 7 8 8 5 
Weight of trainempty,lbs. 466,100 538,850 526,640 348,950 
Number of passengers.... 317 306 369 152 
Running time, minutes.... 51 53 50% 52 
Rate of speed for whole 
GIS*CANCO naa v4 Sackeesee’ 68.6 66. 69.3 67.2 
Portions of Above Runs that Were Made at Unusually High Speeds. 
Miles per 
hour. 
Distance. Time. Rate of 
Date. Between. Miles. Min. speed. 
July 18 Winslow Junction to Absecon..... 24.9 18 83. 
Winslow Junction to Drawbridge. 30.6 23 79.8 
July 20 Winslow Junction to Drawbridge. 30.6 24 76.5 
July 31 Winslow Junction to Drawbridge. 30.6 2214 81.6 
Winslow Junction to Absecon..... 24.9 18 83. 
Sept. 22 Berlin to East Hammonton........ 16.8 14 72. 
East Hammonton to Absecon...... 18.7 12 93.5 
WGP. 0G. POM ions cece cdincis 30. 221% 83.1 
Waterford to Pomona.............. 23.7 16% 86. 
Hammonton to Pomona............ 16.2 10% 92. 
Elwood to Pomona................. 10.1 6% 93. 


Office of the Chief of Motive Power, Broad Street Station, Phila- 
delphia, September 30, 1899. 








WHY THE U. 8S. NAVY ADOPTED WATER-TUBE 


BOILERS. 





The reasons for adopting the water-tube boiler in the U. S. 
Navy are very admirably set forth in a paper by Admiral Geo. 
W. Melville before the Society of Naval Architects and Marine 
Engineers, in which the speaker first expressed his opinion that 
water-tube boilers are bad in principle, as a failure in a tube 
is followed by the opening of a fault, while in a fire-tubular 
boiler the.pressure would continue to close a split tube; but on 
the other hand he considers that the value of their advantages 
has been sufficiently developed in the last two years to neces- 
sitate their use, if we do not wish to be left behind in naval 
design. 

In the fitting out of two ships of identical qualities, one with 
cylindrical boilers and the other with water-tube boilers, the 
latter will be somewhat the smaller and handier—will have 
less draft, and will cost less, and the facility with which 
water-tube boilers can be removéd or completely renewed 
without disturbing the decks of protected vessels is of itself 
enough to justify the adoption of water-tube boilers. 

The heating surface has gradually been reduced from 3 sq. 
ft. per horse-power against 2 sq. ft., which is necessary with 
cylindrical boilers, to 2.4 sq. ft. of heating surface per: horse- 
power. The speaker dwells to some extent on the failures of 
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the water-tube boiler instead of showing only their good points, 
for in so doing he gets most information from them. 

‘He also states that so far as he knows, there is not one 
failure that can properly be said to have occurred purely as 
a result of being a water-tube boiler. Admiral Melville heart- 
ily believes in water-tube boilers as compared with cylindrical 
boilers for navy use, and gives the following list of advanta- 
ges: Less weight of water; quicker steamers; quicker response 
to change in amount of steam required; greater freedom of 
expansion; higher cruising speed; more perfect circulation; 
adaptability to high pressures; smaller steam pipes and fit- 
tings; greater ease of repair; less danger from explosion; and 
it is evident that he considers the Babcock & Wilcox type as 
being specially favorable. He states the disadvantages as 
follows: 

Greater danger from failure of tubes; better feed arrange- 
ments necessary; greater-skill required in management; units 
too small; greater grate surface and heating surface required; 
less reserve in form of water in boiler; large number of parts; 
tubes difficult of access; large number of joints; more danger 
of priming. 








The opening lecture for the current year in the course of 
special railway lectures at Purdue University was given on 
November 28th by President George B. Leighton of the Los 
Angeles Terminal Railway. President Leighton’s subject was 
“The Work Ahead,” and his talk was a brief outline of the 
opportunities in prospect for those entering railway work. 
After a short review of the notable events and inventions 
in railroading in the past, President Leighton discussed the 
lines along which the coming engineer must work and in 
which the chances to distinguish himself will be the greatest. 
The subject is an interesting one and was ably presented. 


Sse winclhs Sae ches glial a ns gg Pee OBE. Le. 





CAST STEEL BODY BOLSTER. 





With Separate Tension Member. 





American Steel Foundry Company. 





The body bolster illustrated in this engraving was designed 
by Mr. John Hickey, Superintendent of Motive Power, Rig 
Grande Western Ry., and is made in soft, open-hearth basic 
steel by the American Steel Foundry Company of Granite City, 
Ill. These bolsters are relatively light and very strong. Dur- 
ing three years of service they have given satisfaction, and 
no replacements have been necessary, even on account of 
wrecks. They are now being applied to several different roads. 

We have received drawings of two similar designs, one for 
cars of 80,000 pounds capacity for coal service on the Rio 
Grande Western, and the other for 41-foot flat cars of 70,000 
pounds capacity for the Northern Pacific. The latter drawing 
was selected as being well suited to engraving. 

This form of bolster may be adapted to various arrange- 
ments of sills, and the construction permits of taking the 
bolster down without removing it from the ends of the sflls 
and taking off the end sill for this purpose. The central portion 
of the tension member is removable, and by taking out pins 
at the ends and center the bolster may be lowered and replaced 
whenever this becomes necessary. The center and interme- 
diate sills rest upon a substantial center casting of box form, 
upon the ends of which triangular extensions carry the end 
sills and form the upper side bearings. The truss rod bearings 
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Cast Steel Body Bolster with Separate Tension Member. 
American Steel Foundry Co, 


An attachment to the nozzles of water cranes for supplying 
locomotive tenders, to prevent the water from splashing over 
the tender, has been devised by Mr. Edward Grafstrom, Chief 
Draughtsman of the Pennsylvania Lines at Columbus, Ohio. 
As described recently in the “Railroad Gazette,” the end of 
the pipe for a depth of about 5 inches is divided into hexagonal 
cells by sheet metal partitions. These are sufficient to insure 
a solid stream from the end of the spout and no canvas or 
loose funnel appears to be necessary. 








The Baldwin Locomotive Works built 104 locomotives in the 
month of October, 1899, in 26 working days. In November 92 
were completed in 25 working days. In 1890 these works built 
946 locomotives, on an average of 78 per month, and they 
were light engines compared with those most commonly or- 
dered now. There are at present 7,250 men employed in this 
establishment. 





are cast with the bolster and extend up between the center 
and intermediate sills, with those for the outside near the 
inner faces of the side sills. A saddle which straddles the 
center pin forms a connection with. the tension member at 
its center. The form of the chief portion of the bolster needs 
no special explanation, but it seems desirable to indicate that 
the number of parts is very small; there are but eight pieces 
in the entire bolster when the pins and collars are included. 
The upper center plate is integral with the bolster. 

The removable tension piece is in the form of a flat ribbed 
bar six inches wide, with lugs for pin connections at the 
center and ends. The end lugs are shouldered by an accurate 
fit to a distance of 3 feet 11% inches apart to correspond to 
the shoulders of the pockets in the main casting in which they 
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rest. The pin holes are drilled and reamed to match closely 
when the bar is in position and the pins are turned to an easy 
driving fit. The enlarged sectional view of. one of the end 
lugs of this bar shows its construction and method of bearing. 








AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 





Annual Convention. 





Papers and Discussions. 





The final report of the Committee on the Revision of the 
Society Code of 1885, relative to a Standard Method of Con- 
ducting Steam Boiler Trials, was presented and recommended 
to the society for use in future investigations. It is a valuable 
document, worthy of the organization. It is probably the best 
work of the kind ever done. 

Professor Thurston presented an elaborate paper, The Steam 
Engine at the End of the Nineteenth Century, which contained 
a record of tests on the Nordberg pumping engine. The paper 
and discussion made clear the fact that the present tendency 
was in the direction of improving the steam engine in its use 
of heat, rather than in the improvements of details and con- 
struction. Its present development was in the direction of 
reducing the wastes, with particular reference to the losses 
of heat which might be turned to account in heating the feed 
water. 

There was nothing worthy of record from this point until 
the paper by M. P. Higgins, Education of Machinists, Fore- 
men and Mechanical Engineers, was reached. There were six 
consecutive papers which were practically set aside by the 
society as not worth discussing, at least nothing of any im- 
portance was offered. Mr. Higgins, however, had the honor 
of presenting not only the really important paper of the con- 
vention, but of introducing one of the most vital subjects eve. 
brought before this organization. The paper is given attention 
elsewhere in this issue. It was clear in an instant that the 
subject took a strong hold on the meeting and the readiness 
to accept and thoughtfully consider the difficult problem is 
encouraging. The education of the machinists and the foremen 
of the future was the topic, and that the methods of the present 
do not reach their cases was very plainly indicated. A synopsis 
of the paper, which is printed in another column, is com- 
mended to those who cannot read it in full. 

No discussion was offered to the paper on Experiments of 
Using Gasoline Gas for Boiler Heating, by Herman Poole. 
The paper on Colors of Heated Steel Corresponding to Differ- 
ent Degrees of Temperatures, by M. White and F. W. Taylor, 
was discussed to the point that the temperature corresponding 
to the colors used to represent different heats are so widely 
different as given by different authorities that conclusions 
drawn therefrom are not to be depended upon. The apparatus 
used for determining these high temperatures seems to have 
been a cause of this trouble, and the eye of the operator must 
be largely depended upon until this demand for more accurate 
measurement shall lead to the use of more accurate pyrometric 
instruments. The paper on a Broken Fly Wheel and How 
lt Was Repaired, by Jas. McBride, also the paper on Fly Wheel 
Design, by A. J. Frith, were discussed simultaneously. Valu- 
able suggestions were offered to proportioning part of the rim 
so that the arms will have the proper tension thrown upon 
them to make the strains equal to those in the rim section. 
The method of reinforcing the rims of band fly wheels would 
obviate such cracking in the arm pads and rims of wheels, 
as Was mentioned in the paper. The Efficiency Test of a 125 
Horse Power Gas Engine, was the title of an exceedingly good 
Paper by C. H. Robertson, and while the engine tested, which 
Was a Westinghouse, did not show a remarkably economical 
performance, the tests as conducted were admirable. The three 
following important conclusions were reached: 

‘irst, That the proportion of gas to air is a very important 
factor in fuel economy. 

Second, That one test at a light and one test at a heavy 


load would serve to locate the line from which an approximate 
prediction could be made of the gas consumption under inter 
mediate loads. 

- Third, That these considerations hold for the fuel consump- 
tion per brake horse power and per electrical horse power. 

The most interesting, but probably not the most valuable dis- 
cussion of the session, was that on Strength of Steel Balls. 
The best methods for testing steel balls were considered. The 
bearing quality of balls was placed second in importance of 
testing, the quality of elasticity being first. It is-not neces- 
sary that we know more about the crushing strength than we 
already know, for if the balls are picked out according to 
their elastic qualities there will be no danger of the harder 
balls doing all the work and in consequence, wearing out the 
bearing. A simple test for sorting balls as to their elastic 
qualities is to suspend a bar over a steel plate and drop the 
balls on the plate. Those jumping above the bar at a certain 
height are used for one bearing and those getting over the 
bar at another height are used for another bearing. 

The paper by F. C. Wagner, entitled Friction Tests of a Loco- 
motive Slide Valve, did not add anything of value to the infor- 
mation already recorded on the subject and the question war 
raised in the discussion as to whether the tests represented the 
conditions of practice. 

The Friction of Steam Packings, by C. H. Benjamin, brought 
out interesting tests, but it was indicated in the discussion 
that as yet no one had succeeded in making tests in which 
conditions of practice were sufficiently provided for. 

The closing session began with the consideration of the sub- 
ject of impact tests, introduced. by a paper by Mr. W. J. Keep, 
of Detroit. It was an admirable treatment, but apparently too 
deep for most of the members, as there was no discussion. 

Mr. Francis H. Stillman, of the firm of Watson & Stillman, 
the well-known manufacturers of hydraulic machinery and 
apparatus, presented a paper entitled “High Hydrostatic Pres- 
sures and Their Application to Compressing Liquids; also, a 
New Form of Pressure Gauge.” This paper contained 
records of experiments on the enormously high hydraulic pres- 
sures of 450,000 pounds per square inch which were conducted 
at the West Virginia Agricultural Experiment Station by Mr. 
B. H. Hite. They present the startling but apparently con- 
clusive evidence that liquids are compressible, and, under such 
pressures: as this, to quite a considerable extent. Mr. Stillman 
says that, under a pressure of 65,000 pounds per square inch, 
water is compressed over 10 per cent. and alcohol over 15 
per cent. The question of the compressibility being due to 
air in the water was raised in the discussion, but it is doubtful 
if such a precaution as the removal of the air would be over- 
looked by a careful experimental expert. To experiment with 
these high pressures it was necessary to enclose the liquids 
in closed vessels, on account of the deformation which always 
takes place in a cylinder under heavy pressures. The sug- 
gestion with regard to a new high-pressure gauge was the use 
of the compressibility of liquids to measure the extremely high 
pressures. Mr. Stillman’s paper will doubtless cause a great 
deal of comment among physicists as well as engineers. 








THE MECHANICAL PLANT OF THE BOSTON SOUTH 
UNION STATION, 





The most valuable engineering paper presented in the recent 
meeting of the American Society of Mechanical Engineers, held 
in New York City, was that on “The Mechanical Equipment of 
the New South Union Station, Boston,” by Walter C. Kerr, of 
the firm of Westinghouse, Church, Kerr & Co. This paper covers 
115 pages, with the addition of numerous engraved. plates, and 
thoroughly describes the mechanical plant of the new terminal 
in Boston, to which we have repeatedly referred. The most 
interesting feature of this work was the fact that it was in- 
trusted to Mr. Kerr’s firm, both in plan and execution. The 
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work covered was the following: Complete system of electro- 
pneumatic switches and signals. 2. Comprehensive power- 
house equipment. 3. Electric wiring and lighting system. 
4. Heating and ventilating system for the head house. 5. Pas- 
senger and freight elevators in large numbers. 6. Ice manu- 
facturing plant. 7. Refrigeration for restaurant, kitchen and 
storage. 8. Water filtering and cooling. 9. Car heating equip- 
ment for train shed, storage and express yards. 10. Compressed 
air supply for charging and testing train brakes. 11. Fire 
protection for buildings and train-shed roof. 12. Disposal of 
storm water and drainage, all of which is pumped. 13. Frost 
protection for roof conductors. 14. Steam and hot water 
supply for head house. 

The whole of this extensive work was planned and the 
drawings prepared in 90 days. This and the satisfactory exe- 
cution of such a contract could have been handled only in this 
way, without conflict and trouble as well as additional expense. 
The very substantial amount of $100,000 was saved to the ter- 
minal company by the union of interests in the hands of the 
Westinghouse concern, and the fact that this company was in 
position to handle this entire contract and supply nearly all 
of the equipment is a commentary upon the magnificent pro- 
portions of the industries instituted by Mr. George Westing- 
house. There was no divided responsibility in this case, and 
the complication of a blizzard, the worst known in Boston for 
years, which came upon the very opening of the terminal, did 
not develop a single failure or weakness in any part of the 
system. The same firm has a somewhat similar work under 
way at the Pittsburg & Lake Erie terminal in Pittsburg. 

This work was not a power house, or elevators, or electric 
light plant, or ice-making equipment, but a railroad terminal, 
and everything had been designed specially with this in view. 
Everything was on a large scale, but the switch and signal 
plant was the most extensive work of all. It is stated to be 
the means of saving $30,600 per year in wages alone over the 
cost of a mechanically operated plant. A conception of the 
amount of electrical service rendered is had by noting fhe fact 
that there are but three cities in Massachusetts, outside of 
Boston, in which there are a greater number of municipal 
are lights than those used by this terminal. The lamps are 
on 110-volt circuits, while the motors operate on 220-volt 
circuits. An ingenious three-wire system was devised whereby 
the two voltages are secured from the generators at the same 
time. The lighting was divided into 18 sections each, with 
its separate switchboard. If the attendant at one of these 
switchboards desired current, he first communicated by signal 
wires with the power station, and, when the necessary steam 
and electric units were ready, he was notified from the power 
house to throw in his switches. This precaution was taken 
to prevent throwing long loads upon the power house machin- 
ery without preparation. 

The drainage conductors from the 14 acres of roofs over 
the buildings were provided with jackets within which small 
steam pipes were run to prevent them from freezing. The ice 
plant, with a capacity of 20 tons daily, and 800 tons of storage 
was the means of saving about $8,000 per year. It was de- 
signed to take care of 750 trains per day. 

This is the first of what we hope will become a most valuable 
line of papers for record in the proceedings of this society. 
In the discusion the prominent feature was the concentration 
of the entire mechanical work in the hands of one firm. The 


idea was not pleasing to the consulting engineer, but Mr. Kerr, 
in a most admirable extemporaneous argument, proved con- 
clusively the advantages in such an undertaking as this. There 
was room for every man who had talent. It was not advisable 
to use this method everywhere, but in such a case as this 
it saved endless confusion, and the economy here was $100,000 
in $750,000. 








The adoption of the Briggs standard dimensions and screw 
threads for welded tubes of wrought iron by the Master Me- 
chanics’ Association, at the convention last summer, was an 
important step in view of the amount of this material used 


by the railroads, and: especially because of the interchange 
of freight equipment upon which so much piping is employed. 
The condition disclosed by the committee, of which Mr. C. H. 
Quereau of the Denver & Rio Grande was chairman, was most 
unsatisfactory, and knowing what the standard is there is 
every reason why all the roads should adopt it. The Chicago, 
Burlington & Quincy have adopted it. 








PRINTING TITLES ON DRAWINGS. 





Labor-saving methods in drawing-rooms are now attracting 
appropriate attention, and one of the ways of saving valu- 
able time is in the mechanical printing of the titles on tracings. 
In our August, 1899, issue we described a method used by Mr. 
F. M. Whyte, then mechanical engineer of the Chicago & North- 
western, and now holding a similar position with the New York 
Central. Mr. Whyte uses a printing press, and the work is done 
very acceptably by the cheap (office boy) labor. We reproduce 
Mr. Whyte’s letter on this subject as follows: 

“In regard to the use of a printing press for printing titles 
on tracings, we are using a small handpress for this purpose, 
the frame of which measures 4 by 6 inches. When it was first 
proposed to purchase a printing press the one we have was 
considered sufficiently large; but it has been remarked sev- 
eral times since that it would have been better had we pur- 
chased a larger once. The length of the frame given above 
limits the length of the title, but we find it large enough for 
the purpose, as we try to make the title as short and expres- 
sive as possible. We have three fonts of type, and you can 
judge of their size by the attached print. We find these sizes 
of type convenient and quite satisfactory. I might tell you 
our experience which practically drove us to the adoption of 
a hand press. First, of course, it costs considerable to put 
titles on drawings whether the work is done with the usual 
drawing instruments or freehand. To reduce this cost, we 
tried first to use a rubber stamp, but the ink which we found 
would work satisfactorily with the rubber stamp would not 
give a print, so that, after putting the title on with the 
stamp, we would have to turn the tracing over and ink it on 
the back with black drawing ink. This, of course, was no 
great improvement on putting the titles on by hand. We 
found we could not use black ink on the rubber stamp, be- 
cause the gasoline used for removal of the ink from the stamp 
after using it would destroy the rubber type. It was also diffi- 
cult to get a perfect impression with the rubber stamp. The 
first difficulty experienced with the hand press was that the ink 
would not dry fast enough after the title had been put on the 
tracing, but this trouble was overcome by using a light, fine 
powder to absorb the ink, so that we now take a print from the 
tracing immediately after titling it. Fine powder should be 
used, because, otherwise, the large flakes of coarse powder will 
overhang the edge of the letter and produce ragged edges. We 
use the ordinary quick-drying printer’s ink for our press. The 
first cost for us was $22.50 for the complete outfit, and it is 
believed that the first month or two’s saving would cover the 
entire expense.” 

It is necessary to scrape the surface of the tracing cloth for 
the reception of the printed titles if the drawings are made 
on the glossy side. Mr. Whyte has sent us the following list 
for requisitions of printing equipment as used by him, all of 
which may be obtained from the concern mentioned below: 

1 No. 2 Official press 4 by 6 inches. 

3 Hemple quoins and one key. 

1 lot assorted wood furniture. 

5 lbs. 2-point L. S. slugs. 

5 lbs. 2-point L. S. leads. 

1 8-inch composing stick. 

1 8 by 12 inch ink stone. 

1 font 6 point combination Gothic type No. 1532. 

1 font 18 point combination Gothic type No. 1524. 

1 font 12 point combination Gothic type No. 1526. 

2 fonts 2 point brass rule. 

3 small cases two-third, size (for type). 

1 lb. can quick-drying printer’s ink. 

For the benefit of a number of correspondents who have in- 
quired about this method we would state that the press referred 
to, which is efficient and strong and specially well adapted to 
such work, was furnished by The Crescent Type Foundry, 346 
Dearborn St., Chicago, Ill. 








Se ae ae ee, ae ae ee 


ed 
to 
46 





Janvary. 1500. AMERICAN ENGINEER AND RAILROAD JOURNAL. 27 








AN AIR-LIFT PUMP. 





St. Paul & Duluth Railroad. 





Mr. G. D. Brooke, General 
Master Mechanic of the St. 
Paul & Duluth Railroad, some 
time ago devised an application 
of compressed air to the pump- 
ing of water at the Gladstone 
shops of that road, which is 
worthy of note. It is an adapt- 
ation of the well-known air lift 
to conditions, under which a 
deep well pump had not given 
satisfaction. 

The engravings illustrate the 
plan. The well has an eight- 
inch casing, driven to a depth 
of 750 feet, but now partly filled rs 
up with silt, making the depth © 
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640 feet. Formerly a deep well 
pump with a 36-foot pitman 
was used. This caused consid- 
erable annoyance by requiring 
constant attention, repairs and 
in replacing this arrangement 
the location of the well near 
the stationary boiler plant and 
in the midst of the shop build- 
ings was found unfortunate, be- 
cause it necessitated forcing the 
water underground horizontally 
to a distance of more than 500 i 
feet to the road water tanks. It Liaetememer 
would have been better to erect ee bo se 
a tank directly over the well, 
making a vertical lift and then 
allow the water to flow to the 
road tanks by gravity. This plan, however, was not followed, 
for the reason that a fire in the vicinity of the tank over the 
well would render the water service inoperative. 

The arrangement, as installed, places all the apparatus un- 
derground, except where there is no liability of fire. The air 
supply is furnished by a Rand Duplex compressor, and in case 
of fire in the stationary engine plant supply connections pro- 
vided for the purpose may be attached for the temporary use of 
air pumps on locomotives in the round house. 

When the air-lift was first started it was the intention to al- 
low all of the air to escape at the over-flow in the water tank, 
but it was found that the pulsations were so uniform and rhyiw- 
mical as to cause the tanks to vibrate so severely as to threaten 
the collapse of the supports if it was allowed to continue. An 
eight-inch pipe was then added, as shown in the print at the 
top of the well, and it was fitted with a balance escape valve, 
Which allows the escape of a large portion of the air and re- 
tains only enough pressure to force the water horizontally to 
the tanks and raise it through the remainder of the lift. This 
arrangement also insures a more solid body of water through 
the horizontal pipe. Since this change was made, about two 
years ago, the apparatus has not been changed or even exam- 
‘ned in any part, so perfectly has it operated. Mr. Brooke writes 
that he uses from 80,000 to 100,000 gallons of water per day, 
the cost of pumping being between five and six cents per thou- 
Sand gallons. The use of a gravity flow for this horizontal dis- 
tance would have cheapened the cost, but as it stands, it is not 
©xcessive for a lift of 73 feet. The air pressure in the shop pip- 
a, 's 125 pounds per square inch, which is throttled down 
= ough a one-inch globe valve to a pressure of 60 pounds for 

© pumping. A small fraction of a turn of this globe valve 
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Well Piping. 


supplies enough air from the pressure of 125 pounds to keep 
a constant stream of water flowing into the tank. 

In the drawing it will be noticed that the top of the eight- 
inch well casing has a tight flange connection with the four- 
inch pipe; this was not necessary for the perfect working of the 
device, but it was done to prevent water or dirt from the open 
well from passing down into the casing, as the water is used 
for drinking purposes. 

As the four-inch pipe and the one-inch air pipes are sus- 
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Piping to the Tanks. 


pended in the well casing from the top end, double thick gal- 
vanized iron pipe was used for this portion to insure against 
rusting and breaking off and dropping down into the well. The 
resistance due to 100 feet of water is sufficient to prevent un- 
due vibration of the pipes, which might be caused by the escap- 
ing of the compressed air. 








The number and size of motors to use in equipping a shop 
with electrical machinery is always an interesting problem. 
An account of the plan worked out for the new Porifirio Diaz 
shops of the Mexican International Railway, described in the 
“Railway and Engineering Review,” states that in this case 
the shafting and machinery of the shops are divided into 10- 
horse-power units, each unit being driven by a separate motor, 
while larger or smaller motors will drive individual machines 
wherever circumstances require. There is an advantage in us- 
ing a number of motors of uniform size on account of replace- 
ments, and it would seem to be possible to group machines 
favorably for 10-horse-power units. This should be done in 


such a way as to necessitate using only a few of the motors for 
ordinary occasions requiring overtime working. The selection 
of the size of motors is important because the cost per horse- 
power of the motor increases as the power decreases. 





The Hummel system of picture. telegraphy is described by 
Mr. Pierce D. Schenk in a recent number of “The Yale Scien- 


tific Monthly.” The pictures are drawn with insulating ink 
on tin-foil and the transmitting and receiving instruments 
pass in horizontal lines over these plates in synchronous move- 
ments. The transmitting current is interrupted at the lines 
of insulating ink, and the reproduction is made to follow the 
original. The greatest difficulty was found in synchronizing 
the two machines. Mr. Schenk illustrates the circuits and in- 
struments with a diagram. 
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THE OIL ENGINE. 





It is about ten years since the first English internal combus- 
tion engine, using heavy oil, was brought to the point of suc- 
cess. It was a Priestman engine tested by Prof. Unwin in 1890. 
burgh, whereby the progress made in this field may be seen, 
are printed in recent issues of “The Engineer.” The Priest- 
man engine referred to made several records, but there is no 
doubt but that it produced a brake-horse-power for a con- 
sumption of one pound of oil. The oils used in the tests were 
“Daylight” and “‘Russolene.”’ 

At the recent Edinburgh trials 10 engines were tested and 
satisfactory tests were obtained with nine. There were seven 
distinct makes. i'he results are given in the accompanying 
table, which is of special interest because of the scarcity of 
data pertaining to oil engines. These tests were made at the 
Edinburgh exhibition of the Highland Agricultural Society 
of Scotland. The power was measured by the Prony brake 
and the indicator, and the oil consumption was measured. The 
engines were run four hours at the full brake load and two 
hours at half load. They were afterward run one hour at light 
load and finally for a short time at the maximum load which 





The standardization of the threads of small screws was dis- 
cussed at the recent meeting of the British Association, and 
among the interesting facts brought out was the difficulty of 
making accurate gages for small screws having rounded por- 
tions at the top and bottom of the threads. The Sellers stand- 
ard differs from the threads usually cut on small screws, and 
also with the Whitworth standard, in this particular. The 
Sellers standard appears to be gaining friends. It has been 
adopted by the French navy, and also by several railroads of 
that country. This system, using flat ended threads, is admir- 
ably adapted to accuracy in making gages, and it is possible 
that further action of the British Association may favor its 
adoption. It is evident that this organization considers its 
previous selection of round ended threads as unsatisfactory, 
and the subject is to receive further attention by the commit- 
tee having it in charge. The report contains the statement 
that: “As far as easy production of the correct form is con- 
cerned, arguments which apply to large screws apply with 
greater force to smaller screws, while a form which is suitable 
for all screws above 6 millimeters diameter, the maximum 
diameter in the British Association list, cannot be unsuitable 
for screws below that diameter.” 





Summary of Trials of Bnglish Oi ‘Engines. 


Crossley Camp. 
Brothers bell Gas 
Engines. satin Ye Engine Co. 

Diameter of cylinder, inches........................ 12% 
EE Ns oa sae est ebvic «bap icwaccacdegnd 2 21 
Full-power trial: 

Revolutions per min., mean................... 204 188 

Mean effective pressure, Ib. per sq. in.......... 64.52 49.5 

Explosions per min., mean....................+. 87. 76 

Indicated horse-Power..............cceececeeceeene 20.09 24.48 

Mechanical efficiency.................ccccccsececcecs ; 773 

SIN ooo. Sak wels'cosccsserevacs 15.5 18.93 

a per . 20. 2. per hour, ID... ........cccscccescs 793 1.20 
Half-power trial: 

MINION 5555 ics sik va eessccepecsevcdevies 7.71 10.59 

i per, B.. 6. FP. per hour, WD... ...........cc008 1.037 1.466 
Light trial: 

Tor) on used per hour, ID...............ccccecees 4.03 8.23 
Maximum-power trial: 

NUNN oS irywiars aa sixes cuccvncctaoes ses 18.01 25.55 


bell ras R. Ste- 


Black- Black- Black- Pollack, R. Cun- 
Engine phenson stone & stone & stone & Tangyes Whyte & dall& 
Co. & Co. Co. Co. Co. Limited. Waddel. Son. 


91% 7 6 7 1% 11 10 8% 
18 12 12 14 18 16 18 15 
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could be sentation on si an emergency. The Orinier: Stephen- 
son, Pollock and Cundall engines used “Royal Daylight” oil 
of 0.796 specific, while the others used “‘Russolene” oil of 0.825 
specific gravity. 

The average consumption of six of the engines is 0.958 pound 
per brake-horse-power per hour, which is a small improve- 
ment over the earlier results. Four of the engines gave 15.5, 
18.93, 12.6 and 18.06 brake-horse-power, respectively, and their 
mechanical efficiencies were 0.771, 0.773, 0.858 and 0.842, which 
appears to indicate that these variations in power were not suf- 
ficient to affect the efficiencies materially. In other words, 
the size of the engines, within these limits, does not affect the 
efficiency. 

The half power trials are specially interesting. There were 
six types of engines represented and the average oil consump- 
tion at half power was 1.36 pounds per brake-horse-power 
hour. One engine used 2.23 pounds. Omitting that, the average 
would be 1.18 pounds for half power as compared with an aver- 
age of 0.96 pound for the full load consumption. In overloading 
it was found that nearly all of the engines developed 25 per 
cent. overload. No generally satisfactory figures of speeds 
and pressures were obtained. The generally accepted opinion 
that high speeds were favorable to high efficiencies because 
of the short time in which a charge remained in contact with 
the cylinder was not borne out by the tests. It was found 
that the best results were given by an engine which ran rela- 
tively slowly, while the worst results came with the highest 


speed. This is not considered by any means conclusive evi- 
dence in favor of slow running, however. The tests indicate 
an improvement in the oil engine, though not very marked 
or rapid. The wide differences in the opinions as to elemen- 
tary proportions indicate that the best practice has probably 
not yet been reached. Ten years is much too short a time 
to expect to achieve the crystallization of practice which has 
taken place in marine and other fields of steam engineering. 








THE NEW + REMINGTON I BILLING AND TABULATING 
ATTACHMENT. 





An ingenious and exceedingly valuable improvement has 
been applied to the Remington Standard Typewriter, which 
will be an important labor saver in offices where statistical 
and tabulated work is done. For railroad offices it will be in- 
valuable in preparing reports, records and specifications, one 
overator working with the attachment can do the work of 
about five without it. and the arrangement is designed through- 
out to avoid interfering with the regular operation of the 
machine. The purpose of the device is to enable operators 
to arrange tables in columns without the necessity of setting 
the carriage of the machine by hand. Stops are applied in 
such a way as to bring the carriage to the desired point by 
a single movement of a key. 

As illustrated in the engraving. the attachment is avnlied 
to the machine by small castings fastened to the frame. one 
under the front of the base below the keyboard and the other 
in the form of a bracket at the rear of the machine. An 
additional graduated bar is supported unon the back of the 
carriage by light brackets, the graduations in this bar being 
made to corresnond with the other graduated scales. Unon 
this graduated bar small stons mav be secured in any desired 
position for fixing the location of the columns of figures. and 
these mav be changed at any time. Sunvorted in a case in 
the rear of this bar are a number of plungers. anv one of 
which may be drawn forward horizontally by means’ of the 
corresponding push button at the front of the machine below 
the keyboard. Thon vressing one of the nush buttons the 
ninion which holds the carriage in the ordinary working of 
the machine is disengaged and the carriage moves along und°r 
the impulse of the main carriage spring, which constantly 
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urges it toward the left. The push button at the same time 
projects its plunger forward into the path of the stops, and 
the motion of the carriage is arrested by the stop at the point 
determined by the push button, which has been operated. For 


proper distance away for the first figure of the desired number. 
If it is 100, the carriage stops three spaces away, and four 
spaces if it is 1,000. 

It will be noted that no hand setting of the machine is re- 





The Remington Billing and Tabulating Attachment. 


















The Remington Billing and Tabulating Attachment. 


example,if100 is to be written, the 100 button is pushed and the 
carriage moves at once and is arrested at the space deter- 
mined by the location of the stop on the back of the machine 
necessary to bring the first figure in its proper place in the 
colimn. If three columns of figures are to be arranged across 
the page the stops are placed at the proper places in the 
rack and the operator starts with the carriage at its extreme 
riglit-hand position. The push-button corresponding to the 
first figure in the first column is pushed and the carriage im- 
mMeciately takes the position desired. The proper numerals 
are ‘hen written from the keyboard, and, upon pressing the 
Pus; button to locate the first figure in the next column, the 
carriage at once moves over the intervening spaces and stops 
at tic correet position for the first figure desired for that col- 
umn the same process being repeated for the third-column. 
The basis for the columns is a fixed point, which in the stand- 


clrangement is the decimal. The decimal plunger stops 
@ cao ri 


age at that space and the other plungers stop it at the 


quired, that the number of columns is limited only by the 
width of the paper and the size of the machine, and that the 
stops will insure the determining spaces for each line of figures 
falling directly under each other. For decimal fractions the 
decimal push button is used, the period is struck, and the 
proper figures inserted. There are eight push buttons in the 
standard arrangement, and their operation will be readily un- 
derstood from the engravings. 

By. making slight changes in the marking of the push but- 
tons, provision may be made for placing the number characters 
consecutively, for spacing them for commas to divide large 
numbers into hundreds, for using the monetary sign, or for 
dividing the figures for pounds, shillings, and pence sterling. 
It is evident that a large variety in the arrangement may be 
used without changing the number of the plungers, and more 

plungers may be added if necessary. For cer- 

tain kinds of work requiring several different 
settings of the stops a graduated bar may be 
used, which is arranged to be revolved into any 
one of four positions, bringing into play in each 
position a separate set of stops fixed for the 
special requirements. For ordinary use the re- 
movable stops are preferred, because they may 
‘ be placed in any notch in the graduated bar. 

When put in position these stops lock them- 

selves, so that they cannot be jarred out of 

place and yet they may be easily removed by 
the thumb and finger. The improvement was brought out 
about a year ago and has been brought to a satisfactory work- 
ing condition. Mechanically, the device is well designed. It 
does not interfere with any operation that could be done be- 
fore, and it may be very quickly applied to any of the recent 
models of these machines. 


EXTENSION OF SEVEN MONTHS FOR SAFETY APPLI- 
ANCES. 








The extension of the time for equipping cars with automatic 
couplers and air brakes, petitioned for by the railroads, has 
been granted by the Interstate Commerce Commission, and the 
date thus fixed is August 1, 1900, an extension of seven months. 
Expected progress has not been made by a number of roads 
because of the difficulty of procuring the necessary material 
and also because of the enormous traffic of recent months, 
which made it impossible to get the cars into the shops for 
making the attachments. 
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PERSONALS. 


Mr. 8. B. Mason has been appointed Assistant to the Mechani- 
cal Superintendent of the Baltimore & Ohio, with office at Mt. 
Clare, Baltimore, Md. 








Mr. W. 8S. Haines has been appointed Division Master Me- 
chanic of the Baltimore & Ohio, at Newark, Ohio, to succeed 
Mr. W. H. Harrison. 





Mr. H. E. Yarnall, Purchasing Agent of the Choctaw, Okla- 
homa & Gulf, has removed his office from South McAlester, 
I. T., to Little Rock, Ark. 





Mr. H. V. Mudge, General Superintendent of the Atchison, 
Topeka & Santa Fe, has been appointed General Manager of 
that road, with headquarters at Topeka, Kan. 





Mr. F. S. Chandler, formerly Purchasing Agent of the Ann 
Arbor, has accepted a position in the office of General Super- 
intendent Stout of the Wheeling & Lake Erie. 





Mr. C. E. Fuller has resigned as Superintendent of Motive 
Power of the Central Vermont, and has been succeeded by 
W. D. Robb, hitherto Master Mechanic of the Grand Trunk at 
Toronto. 





Mr. James H. Maddy, who has done such valuable work as 
Press Agent for the Baltimore & Ohio, has been rewarded by 
appointment to the position of assistant to General Manager 
Underwood. 





The office of Master Mechanic of the Lake Shore & Michi- 
gan Southern, at Buffaio, N. Y., has been abolished, and the 
jurisdiction of Master Mechanic A. A. Bradeen is extended to 
include the entire Eastern and Franklin Divisions. 





Mr. F. H. Clark, Chief Draughtsman of the Chicago, Bur- 
lington & Quincy, has been appointed Mechanical Engineer 
of that road, with headquarters at Aurora, Ill., and will be 
succeeded as chief draughtsman by Mr. C. B. Young. 





Mr. Malcolm H. Wallace, Chief Clerk of the Motive Power 
Department of the Northern Pacific, has resigned to accept the 
position of Chief Clerk to Mr. E. M. Herr, General Manager 
of the Westinghouse Air Brake Company, at Pittsburg. 





Mr. G. J. Fisher has resigned as Purchasing Agent of the 
Fitchburg, to take effect on January 1. He has held this po- 
sition for the past 12 years and was formerly Purchasing 
Agent of the Eastern Railroad and the Boston & Maine. 





Mr. William F. Merrill, Second Vice-President of the Erie, 
has been chosen First Vice-President of the New York, New 
Haven & Hartford, to succeed Mr. William D. Bishop, Sr., who 
has been filling the position temporarily since November 11. 
Mr. Merrill will have direct charge of the line and its opéra- 
tion. 





Mr. S. S. Voorhees, who has been chemist of the Southern 
Railway for the past five years, has been appointed to a simi- 
lar position on the New. York Central at West Albany. His 
experience before entering the service of the Southern Rail- 
way was with Dr. C. B. Dudley, with the Pennsylvania, at 
Altoona. He is a graduate of Lehigh University. 





J. Charles Cox, the news of whose death, in November,, 
reached us after the publication of our December issue, was 
72 years of age. He died in Pittsburgh, where for many years 
he was employed by the Pittsburgh and Connellsville Rail- 
road. He was subsequently connected with the Baltimore & 
Ohio when that road absorbed the Pittsburgh & Connells- 
ville. 


Recent changes in the operating department of the Chicago 
& Northwestern are as follows: Mr. J. M. Whitman, for many 
years General Manager, has been made Fourth Vice-President; 
Mr. W. H. Gardner, Assistant General Superintendent, has 
been appointed General Manager; Mr. Sherburn Sanborn, Gen- 
eral Superintendent, has been appointed Assistant General 
Manager, and Mr. R. H. Aishton, Superintendent of the Iowa 
Division, has been appointed General Superintendent. 





John I. Blair, the veteran railway builder and owner, died 
at his home in Blairstown, N. J., December 2, at the age of 
97 years. He began his career as a railroad builder in 1839 
in a connecting link between Oswego and Ithaca, N. Y. 
This line, with others which he aided in building, was finally 
merged into the Delaware, Lackawanna & Western, in which 
he was a director at the time of his death. He was promi- 
nently connected with the construction of many of the im- 
portant roads in the West. 





Colonel Julius Walker Adams died at his home in Brook- 
lyn, N. Y., on Dec. 14. He was one of the most brilliant and 
enterprising men in the field of civil engineering. He was 
instrumental in establishing civil engineering on this conti- 
nent as a profession and was one of the fathers of the Ameri- 
can Society of Civil Engineers. In 1846 he was Superintending 
Engineer of the New York & Erie Railroad, for several years 
Consulting Engineer of the City of New York, and prior to 
this time was Chief Engineer of many other Eastern roads. 
Colonel Adams was born in Boston, Oct. 18, 1812, and has lived 
a life of such usefulness that one cannot but feel the great 
inspiration his life and work has been to the engineering 
world. 








BOOKS AND PAMPHLETS. 





Masonry Construction. By Ira O. Baker, C. E., Professor of 
Civil Engineering, University of Illinois. Ninth edition, re- 
vised and partially re-written; first thousand. Published by 
John Wiley & Sons, New York, 1899. 


This book has long been a standard work, and an acknowl- 
edged authority on foundations. The present edition is a re- 
vision for the purpose of bringing the text on cements, mor- 
tars, concrete, etc., up to the present state of knowledge on 
those subjects. The treatment of cement tests and cement 
specifications is as complete as one could wish; the same can- 
not be said of the discussion of concrete, but the indefinite 
state of knowledge on this latter subject makes it very diffi- 
cult to secure reliable data. It is noticeable that no informa- 
tion is given regarding the expansion and contraction of con- 
crete with changes of temperature. 

The importance of allowing for the expansive force of con- 
crete is shown by the experience of some cities where concrete 
walks have been laid abutting against the street curbs at 
crossings, and have by their expansion broken the curbs. Ex- 
amples of this action may be seen in Indianapolis, and also in 
Grand Rapids, Mich. At Ann Arbor, Mich., the expansion in a 
concrete walk one-quarter mile in length was sufficient to 
cause buckling at one joint, the joint being forced upwards 
six or eight inches, leaving the two adjacent blocks of con- 
erete inclining against each other. The importance of this 
element in concrete is also emphasized by the growing use of 
Melan and Thacher arches of steel and concrete combined, in 
which the stability of the structure depends to some extent 
upon the assumption that the coefficient of steel and concrete 
is practically the same, a very doubtful assumption. Spaulding 
says that the coefficient of expansion of neat cement is the 
same as steel. It would seem, then, as though it would be 
considerably less for concrete, with its large proportion of 
stone with low coefficients of expansion. 

The book may be criticised for neglecting in a discussion of 
arches, which in other respects is quite broad, any mention 
of Melan and Thacher bridges, or arches of concrete, when 
everything seems to point to the rapid development of these 
structures for highway bridges. | 

Some important data are given regarding the relative 
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strength of Portland and natural cements which does not up- 
hold the doubtful theory held by some, that natural cement 
concrete becomes stronger in time than Portland cement con- 
crete; but the proof is not conclusive. Outside of these few 
points the text is most satisfactory and complete. 

The absorption of water by cements and concrete, with means 
of prevention, and the effect of freezing on concrete, are dis- 
cussed at some length. A chapter has been added on sand, 
gravel and broken stone, with methods of determining the 
voids for a proper proportioning of cement in the making of 
concrete. 

Although the present edition is a revision with reference to 
mortar and concrete, it may not be amiss to notice one con- 
clusion that the author has drawn in his discussion of arch 
culverts, and which might with advantage have been omitted 
from the revised edition. The conclusion is that because semi- 
circular arch culverts have usually been built with heavier 
abutments than would be required to resist the thrust of the 
arch, that therefore it may be concluded that the pressure of 
the earth-fill against the abutments is far greater than the 
thrust of the arch; and therefore segmental arch culverts, on 
account of the greater thrust of the arch to balance this pres- 
sure, may be built with lighter abutments than semi-circular 
ones. It may be true that such is the case, but some more 
substantial proof is needed to be convincing. And such a con- 
clusion drawn from inspection of existing structures is not 
only unwarranted but is dangerous. 


The Stereopticon Method of Examining and Instructirg Rail- 
way Employees. By W. J. Murphy, Superintendent C., N. O. 
& T. P. Ry., Lexington, Ky., 1898. 54 pages, 4% x 6 inches. 


This little book contains questions and answers, engravings 
and descriptions of the stereopticon method of training and ex- 
amining railroad employees in regard to the rules governing 
railroad operation and the management and use of railroad 
equipment. The author devised this method some time ago, 
and put it into use on the Cincinnati, New Orleans & Texas 
Pacific Ry., where it has been very successful. The underlying 
idea is to instruct and examine the men under conditions as 
nearly as possible like those of actual visits to the various 
points protected by signals, and by aid of photographs thrown 
upon the screen the instructor and examiner is enabled to place 
actual conditions before the men in a way that could not pos- 
sibly be attained by diagrams or, in fact, by any method except 
by actually taking them out on the fread to the places where 
the complications in signals and dangérs are to be found. This 
is manifestly impossible on a large road, but by means of the 
screen these places are practically brought into the room and 
placed before the men. Mr. Murphy does not confine his at- 
tention to signal and train rules, but reaches out into the sub- 
ject of breakdowns to locomotives and the handling of wrecks. 
These matters are not presented in detail or in large variety in 
this little book, but the treatment is sufficient to indicate the 
possibilities of the plan. Mr. Murphy’s method of examining 
men as to color blindness and strength of vision by aid of the 
Stereopticon is also shown. This idea of the use of the screen 
avd lantern is believed to be a thoroughly good one, and every 
railroad officer having to do with the operation of trains should 
obtain a copy of the book. The idea of the plan is to instruct 
new men intelligently as to their duties and periodically ex- 
amine those in service as to their knowledge and understand- 
ing of the rules, 


a S Tables of Squares. Containing the True Square of Every 
oot and Fraction Thereof, from 0 to 100 Feet, Advancing by 
One “Sixteenth of an Inch. By John L. Hall. The Engineer- 
ing News Publishing Company, 220 Broadway, New York; 
“0 pp., leather, size 3% by 5% inches, 1899. Price, $2.00. 


This is a most convenient table of squares. It is a durable 
and attractive book, well suited for the use of engineers, and 
POSscsses several important improvements over other tables 
of squares. This table is stated to be correct to the sixth deci- 
mal piace instead of merely to the second or third place, which 
= the limit of other tables with which we are familiar. The 
compass of this work is heartily commended. It gives the 
ng up to 100 feet, whereas 50 feet is the limit of previous 
i sie An admirable feature of its arrangement which will 
eee ioe a at once is the paging. The page numbers cor- 
“on with the number to be squared and the squares of any 
ilar foot and its fraction are exposed to view on two 
“thy pages. This is accomplished by numbering only the left- 

pages. A comparatively small matter of this kind makes 


all the difference between convenience and inconvenience, and 
this has a great deal to do with the success of such a work. 
The arrangement of the columns is also good. Each inch has a 
column by itself, separated into quarter inches by blank spaces, 
with the roots printed in heavy-faced type. The clearness pro- 
duced by this arrangement is unusual. These are an improve- 
ment over Buchanan’s in that in the present work the fraction 
is squared first and then reduced to decimal form, whereas Bu- 
chanan took for the basis of his tables the approximate 4-place 
decimal equivalent of each fraction of a foot. Mr. Hall points 
out that the resulting squares, if absolutely accurate to the 
eighth decimal place, yet, by reason of the inexactness of the 
roots employed, differ from the true squares in eleven cases out 
of every twelve and frequently at the second or third decimal 
place. 


Fowler’s Mechanical Engineer’s Pocket Book for 1900. Edited 
by William H. Fowler. Price, $1.00. Published by D. Van 
Nostrand Co., 23 Murray St., New York. 


The success of this book last year has resulted in an increase 
of matter covering 200 pages, 80 of which are added to the 
treatment of electrical subjects.. The book contains a great 
deal of valuable information which, even with the present large 
number of ‘“‘pocket books,”” we have not seen in any other pub- 
lication. Its strong points seem to be such information as 
would be expected with such assistance as that of the former 
Chief Shipwright of the Board of Trade and Professor Pullen. 
The tables of properties of saturated steam are unusually com- 
plete in range, for the purpose of providing for the recent great 
advances in steam pressures. The tables in this volume range 
from 1 to 300 lbs. per square inch with intervals of one pound, 


-and all the quantities involving the mechanical equivalent of 


heat are based on 778 foot-pounds, the most recently accepted 
value. This work was done by Professor Pullen. The other 
most important additions concern steam boilers, machine tools 
and textile machinery. The index is satisfactory, covering 
nearly 50 pages. The price is exceedingly low, and for this 
reason the presence of a large number of advertisements may 
be excused. We must criticise the omission of the name of the 
book upon the binding where it may be seen on the shelf. 
Doubtless this will be attended to in future editions. 


The Building and Ornamental Stones of Wisconsin. By E. R. 
Buckley, Ph. D., Assistant Geologist Wisconsin Geological and 
Natural History Survey. Published by the State of Wis- 
consin, Madison, 1898. 


This volume, which has been received through the courtesy 
of Mr. E. A. Birge, Director of the Wisconsin Geological and 
Natural History Survey, will be invaluable to those interested 
in the geology of Wisconsin. It treats of the demand, uses and 
properties of ornamental stones; the geological history of Wis- 
consin, and description of the areas and quarries. The ap- 
pendix contains a study of the composition and kinds of stones 
and rock structures. The volume presents results of a large 
number of tests and by aid of handsome engravings and colored 
plates shows not only the character of the Wisconsin building 
stone, but its effect in architecture and the methods of quarry- 
ing and preparing for use. 


Interstate Commerce Commission. Eleventh Annual Report on 
the Statistics of Railways In the United States for the Year 
Ending June 30, 1898. Prepared by Mr. Henry C. Adams, the 
Statistician to the Commission. Government Printing Office, 
Washington, D. C. 1899. 


This report covers the ground of railroad statistics in ac- 
cordance with the plan adopted by the commission and brings 
the record up to a little over a year ago. It appears to have 
no new features, but is undoubtedly improved in accuracy by 
the efforts to secure data in a uniform manner from the 
various combinations of roads which naturally tend to obscure 
the identity of some of the individual lines. It contains the 
report of the statistician, statistical tables; a summary of rail- 
roads in the hands of receivers, with the capital involved; de- 
cisions of the commission upon questions ‘raised under the 
classification of operating expenses, and two indexes, one to 
the railroads and the other a general index to the volume. 


Report of the 18th Annual Meeting of the American Street 
Railway Association Held in Chicago, October,.1899. Mr. T. C. 
Pennington, Secretary, 2020 State Street, Chicago, IIi(1. 


This pamphlet of 220 pages contains the minutes and pro- 
ceedings of the recent meeting of the association, with com- 
plete information concerning the membership, and includes the 
papers and discussions of the meeting. 
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Locomotive sanders are illustrated and described in a pam- 
phiet of 30 pages received from the American Locomotive Sander 
Co., 18th and Willow streets, Philadelphia. The devices de- 
scribed are the Leach, Houston, Dean, ‘‘She’”’ and Curtis. These 
well-known sanders are all described in detail by the aid of 
line drawings showing sections of the apparatus. 





The Rand Drill Co., 100 Broadway, New York, have issued 
two very handsomely illustrated pamphlet catalogues, one 
entitled ‘“‘Rock Drills and Drill Mountings,’ and the other, ‘Air 
and Gas Compressors.” The first is devoted to the rock drill 
in its various forms for mines, quarries and tunnels. It con- 
tains a history of the rock drill, descriptions of the machines 
manufactured by this firm, illustrations of different kinds of 
works, and valuable information for use in connection with this 
work. The compressor catalogue illustrates the Rand Air Com- 
pressor in its many forms and applications, the descriptions 
of which include tables of information concerning sizes and ca- 
pacities. The accesories to compressors, reheaters, air engines 
and governing appliances are included, and also a number of 
tables of information concerning the compression and use of 
compressed air. The engravings are unusually fine; nearly all 
are half-tones. 





Westinghouse Pneumatic Control, New Motor Trucks and 
Rotary Air Compressor.—The Westinghouse Air Brake Co. have 
issued a most handsomely illustrated pamphlet on these sub- 
jects. The pneumatic control system for elevated railroads is 
described in detail and by aid of the engravings the operation 
of this ingenious system is made clear. The object is to use 
motors under any desired number of cars in the train which 
may all be controlled from the motorman’s compartment of any 
of the cars. The controllers are operated by pneumatic power 
acting in small cylinders, the operating valves of which are 
controlled by currents from primary electric batteries. The 
system uses the principles of the Westinghouse electro-pneu- 
matic interlocking apparatus and in a really simple system per- 
mits of obtaining the advantages of multiple unit control of an 
electrically driven train. The pamphlet also describes the air 
brake system applied to such service, which is a modification of 
the standard apparatus used in heavy railroad service and the 
new rotary air compressor which is driven directly by a motor 
placed with its armature horizontal. Heretofore the indepen- 
dent compressors for elevated car service have been of the 
reciprocating piston type and driven by gears or other noisy 
mechanisms. This is a rotary air pump and the motor is made 
specially for use in connection with it. We also find an illus- 
trated description of the new Baldwin-Westinghouse motor 
truck (See American Engineer, November, 1899, page 356) and 
several engravings of the large Westinghouse railway motors 
used in recent practice. The pamphlet is the handsomest that 
we have seen in such literature, and is in excellent taste 
throughout. 








EQUIPMENT AND MANUFACTURING NOTES. 








The Chemins de fer de l’Etats Neerlandais, at Utrecht on 
the Rhine, has adopted Nels’ yellow semaphore signal lights 
and has ordered the glass from Mr. John C. Baird of Boston. 





The Chicago Pneumatic Tool Co. announces the dismissal of 
patent litigation entered into between that company and Joseph 
Boyer with the Standard Pneumatic Tool Co. and the Chouteau 
Manufacturing Co. The announcement states that the parties 
concerned have purchased licenses from each other Govering 
their present styles of hammers, a step which was considered 
necessary for the protection of users of their products. This 
action will prevent the annoyance from infringement claims. 





Mr. Wallace W. Johnson, who has been associated with the 
Keasbey & Mattison Company for a number of years, has re- 
signed to become connected with the Franklin Manufacturing 
Company of Franklin, Pa. 





The Bullock Electric Manufacturing Co. have begun the ex- 
tension of their main shop building by the addition of 200 feet 
to its length. This will make the main shop 600 feet long by 
101 feet wide. The increase in facilities has been necessitated 


by increasing volume of business coming from all parts of the 
world. 





The electric car lighting system of the Columbian E!ectric 
Car Lighting- and Brake Co. of 11 Broadway, New York, of 
which Mr. J. L. Watson is secretary, is now in operation on 
the following roads: The New York Central, Pennsylvania, Bal- 
timore & Ohio, Boston & Albany, Union Pacific, Rutland, Illi- 
nois Central, Lake Shore & Michigan Southern, Canadian Pa- 
cific, Cleveland, Cincinnati, Chicago & St. Louis, and also by 
the Pullman and Wagner companies. The system was de- 
scribed in our December, 1899, issue. 





The Q & C Co. sent us the following statement in regard to 
patent litigation concerning pneumatic tools: ‘Referring to the 
articles now appearing in the mechanical papers pertaining 
to litigation on pneumatic tools, and in order to make clear 
the position of the Q & C Co., we wish to distinctly state 
that we are not in any way involved in this controversy. 
The line of tools manufactured by us are protected by our own 
patents, unique and broad in themselves and absolutely clear 
from any infringement. Full protection will be given to any 
purchaser of our tools from any liability on account of their 
use.”’ 





The Cling-Surface Manufacturing Company, of Buffalo, N. Y., 
report a recent letter from the Peoples’ Electric Light, Heat 
and Power Company, of Greenville, Pa., which says that Cling- 
Surface gives the best of satisfaction. ‘One of our 16-inch belts 
is running with a 21-inch sag. Another 16-inch belt, 8 feet 
shorter, is running with a 19-inch sag. One of our 12-inch dy- 
namo belts has been run ten years and is a ‘dead belt’; we had 
to cover the pulley or run it very tight. We have been using 
Cling-Surface on it and no pulley covering, and now it with 
8-inch sag and think we can get it down further. Two other 
12-inch ‘dead belts’ are also running very slack.” 





Having noticed printed references to a circular issued jointly 
by two manufacturers of pneumatic tools, stating that the 
patents controlled by them cover the fundamental principles 
of pneumatic hammers, without which no successful ones can 
be made, the Q & C Company desires not to express any opinion 
as to the accuracy of the statement when applied to valved 
hammers, but*to state that it is misleading when valveless 
hammers are included. They also desire to state that the valve- 
less hammers manufactured by them are not in any way 
an infringement of the patents referred to. 





An index for the M. C. B. book of rules has been prepared 
by the Sargent Company, 675 Old Colony Building, Chicago, 
and will be distributed to railroads for the use of those having 
occasion to refer to the rules. This index is arranged to fold 
into the book of rules and is provided with a gummed strip for 
attachment to the page. On the reverse side of the slip is 
a copy of the Sargent Company’s knuckle chart illustrating 
59 of the M. C. B. coupler knuckles, which this concern is 
prepared to furnish. The idea is a good one, and the indexes 
will undoubtedly be thoroughly appreciated among the rail- 
roads. Copies will be furnished upon application to the Sargent 
Company. 





The Bullock Electric Manufacturing Co. report for Novem- 
ber, 1899, the largest amount of business in a single month in 
the history of the company. Fifty-one machines were sold, 
several of which were “repeat” orders. The more important 
sales are noted as follows: Willson Aluminum Co., Holcombs 
Rock, Va., three 600 k.w. alternating generators; Manchester 
Sporting Chronicle, of Manchester, England, two 150 k.w. di- 
rect current generators (second order); L. L. Summers, Flor- 


- ence, Colorado, six direct current generators aggregating °60 


k.w.; John Wanamaker, Philadelphia, Pa., one 100 k.w. direct 
current generator, and three 50 horse power “Teaser” print- 
ing press equipments; Arthur Pearson, Pearson’s, Magazi'e, 
London, England, three 50 horse power ‘‘Teaser’’ printing press 
equipments; Oakland Transit Co., Oakland, Cal., four 15 hese 
power direct current motors (third order); American T)pé 
Foundry Co., Cincinnati, O., one 30 k.w. generator (second or- 
der), and Pacific Coast Borax Co., Bayonne, N. J., one !2% 
horse power direct current motor (fifth order). 








